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'''  "Tempo  S-l 

•  The  first  and  most  thoroughly  field 
tested  hand'held  synthesized  radio  available. 
800  channels  in  the  palm  of  your  hand. 

•  Simple  to  operate.  (You  donH  need  a 
degree  in  computer  programming) 

•  Heavy  duty  battery  pack  allows  more 
operating  time  between  charges. 

•  External  microphone  capability 

•  The  lowest  price  ever„.$259;00 

•  Tiie  S-IT  (With  touch  tone  pad 
insraffed),,  $289,00 

Now  available  is  the  expanded  line  of  Tempo  commerdal 
hand  helds.  "big  name"  quality  at  affordable  prices.  The 
FMH't2  &  FMH-15  operate  m  the  135  to  174  MHz  range  and 
the  FMH-40  &  FMH^44  in  the  440  to  480  MHz  range. 
Tempo  also  offers  the  FMT-2  &  FMT-42,  They  provide 
excellent  VHF  or  UHF  mobile  communications  and  feature  a 
remote  control  head  for  hide-away  mounting 
Atso  available  is  the  superb  MR-3  pocket  receiver.. .a 
miniature,  2  channel  VHF  high  band  monitor  or  paging 
receiver. 

Please  call  or  write  for  complete  information  Also  available 
from  Tempo  dealers  throughout  the  U.S.  and  abroad. 


••• 


the  first  in  synthesizec 
portables  gives  you 

the  broadest  choice' 
at  the  lowest  price 

•Uie  neui 

*  The  only  synthesized  hand*held  offering  5  wt 

output,  (Switchabk  for  1  or  5  watt  operation)  Jj 

^  The  same  dependability  as  the  time  proven  SO 
Circuitry  that  has  been  proven  in 
more  than  a  million  hours  of  operation. 

*  Heavy  duty  battery  pack. 
^  External  microphone  capability. 
^  The  S-5*s  exciting  low  price.,.only  $299,00 
^  With  touch  tone  pad  $339.00 


SPECIFICATIONS 
Ffequencv  Covefage 
Channel  spacing. 


Power  Requirements 
Curreril  Drain: 

Antenna  Impedance: 
Oimensions. 


Weiqhl: 
Sensitivity: 


144  to  148  MHz 
Receive  every  5  kHz. 
transmil  Simplex  or 
i?  6*30  kHz 
9  6  VOC 
17  ma-standby 
900  ma-lransmit 
50  ohms 

40  mm  ^  62  mmK 
170  mm  (1.6"  X  2  5^' 
?t  671 
17  oz. 

Better  lhan,5 
microvolts  nominal  for 
20  db 


SUPPLIED  ACCESSORIES 

Tetescopmg  whip  anienna,  m-cad  batteryj 

pack,  charger. 

QPTfGNAL  ACCESSORIES 
12  Button  touch  tone  pad  (not  installed): 
S39  •  16  Button  touch  tone  pad  (not 
installed):  S4S  •  Tone  burst  generator: 
S29  95  •  CTCSS  sub-audible  tone  control: 
$29,95  •  Rubber  flejs  antenna;  ^8  •  Leathe 
holster;  S16  •  Cigarette  lighter  plug  mobili 
chafging  unit:  S6  •    Matcning  30  watt 
output  f3  8  UCD  power  amplifier  (S30): 
S89  •  Matching  80  watt  output  power 
amplifier  (S80):  S149 


Ihe  Tempo  S-2 


Tennpo  is  first  again.  ThistJme  with  a  superior  quality  synthesized  220  MHz  han 
held  transceiver,  With  an  S-2  in  your  car  or  pocke!  you  can  use  220  MHz  repeater 
throughout  the  U.S.  It  offers  all  the  advanced  engineering,  premium  quatH 
components  and  exciting  features  of  the  S-1.  The  S-2  offers  1000  channels  in  a 
extremely  lightweight  but  rugged  case. 

if  you're  not  on  220  this  is  the  perfect  way  to  get  started.  With  the  addition  of  the  £ 
25  (25 W  output)  or  S-75  {7SW  output)  Tempo  solid  state  amplifier  it  becomes 
powerful  mobile  or  base  station.  If  you  have  a  220  MHz  rig.  the  S-2  will  aci 
tremendous  versatility.  Its  low  price  includes  an  external  microphone  capabittt] 
heavy  duty  ni-cad  battery  pack,  charger,  and  tetescoping  whip  antenna. 
Price...$349.00  With  touch  tone  pad...$399.G 

TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  signal. . .  give  it  the  range  and  clartty  of  a  high  powereti  bm§m 
station,  VHf  (135  to  175  MHz) 


Drive  Power 

Oulpyt 

Model  No 

Price 

2W 

130W 

130A02 

S209 

low 

130W 

laoAto 

sie9 

mi^ 

130W 

13^A30 

S199 

2W 

sow 

aoAC^ 

$169 

tow 

80W 

80AT0 

SI  49 

30W 

SOW 

80A30 

SI  59 

2W 

sow 

S0A02 

S129 

2W 

30W 

30A02 

S  3d 

UHF  (4O0  to  SI 2  PyiH£)  fnodels,  [aw€f  power  and  FCC  type  accepted  modets 
atso  available. 


TOU  FiE£  Qm^n  NUIIBEfl:  laOQI  « 1-601 

fm  9k\  states  cxeepi  CalttDmia 

Csftf,  residents  ptease  call  collect  itn  mt  regutir  numtiers 

11240  W.  Oiympic  Blvd.,   Los  Angeles.  Calif,  90064    213/477-6701 
931   H.  Euclid.  Anaheim^  Calif.  92801  714/772-9200 

Bullef^  Missouri  64730  $^24       816/ 079^31 27 


nouncing  the  Heathkit  Vr-7401 
2-nieIer  FM  Digital  Scanning  Transceiver 


Oplionul  Mjcod^t 
n  MicTophooe  AufQ 
Patch  Encoder  let^ 
you  phon^  througb 
repeaters  with 
auro  patch  input. 
Draws  power  kom 
the  7401,  so  r\o 
mike  battery 
Is  necessary: 


The  Squelch 
ConitQl  also 
functiottsGS  the 
receiver's  sensi- 
tivity control  to 
stop  sCExnning 
only  upon  recep- 
tion of  "EuU- 
quieting"  sig- 
nals, skipping 
tlie  weak  ones. 


Tha  100  kHz 
Selector  button 
contmisthe  VF■ 
740^stuning  in 
too  kHz  incre 
ments.The  740rt 
I  MHt  Se]i»ctof 
button  lets  you 
choose  any  1  MHse 
segment  of  the 
£-meter  band. 


The  10  kHx 
Sel  ec  t  or  advance  s 
m  10  kHz  steps.  In 
Scan^asit  re- 
cy tries  lrom"9" 
to 'O;  it  also 
causes  the  IQO 
kHz  readout  to 
advance  by  one 
digit.  Depress 
once  to  resume 
scan  function. 


LED  indicates  5  kHz 
pEsitian. 

The  0  fcHi  5  kHx  Swiich 

gives  yoM  on  ^<ective 
choice  of  800/ 2- meter 
chcmniels  in  5  kH^  ^tlSpS^ 

DlTT^'fiHr-litSwitcii 
fsi  uyminatioti 

: : :  re  c  _  ^ncy  feod  -o u1 
and  meter  for  daytime, 
cmd  kjwei  intmisity  lor 
safe  mobile  opera  lion 
at  n^ht 

The  Manual  Scon 
Switch  lets  you  choose 
yotif  fiequency  man- 
ually, or  hav&  the 
VF-?4Ql  find  on  active 
channel  for  you. 

LockLolch  Switch^ 

In  Scan  Latch  mod^, 
a  channel  [<rtch-up 
signol  inhibits  scan 
circuits  w^hen  signal 
is  detected,  and  the 
7401  stays  on  that  fre* 
quency.  If  il  detects  a 
4  -8  second  break  in 
received  signal,  scan- 
ning resumes.  In  the 
Scan -Lock  mode,  dnce 
the  receiver  scans  to  o 
signaL  it  remains  on 
that  channel  until  reset. 


More  features  that  make  the  VF-7401  the  2-meter  rig  that  belongs 


No  more  searching  through  repeater 
guides  while  moblling  in  unfamiliar  ter- 
ritory -  your  new  Heathkit  VF-74D1  will 
find  the  active  channels  for  you.  It  will 
even  alert  you  to  band  openings.  You're 
going  lo  enjoy  building  your  VF -7401.  .- 
and  you're  going  to  love  using  it.  The 
VF^74D1.  the  ultimate  2 -meter  rig...iiom 
the  more  than  200  Hams  at  Healh. 

•  Adjustable.  IS-watt  {nominal),  solid* 
state,  nairow-band  FM  Transceiver,  Fully 
synthesized  digital  circuitry  provides 
iull-band  coverage  without  need  for 
added  crystals. 


•  All-new<  state-of-the-art  circuits  pro- 
vide the  exciting,  exclusive  features  of 
1  MHz  bandwidth  scanning,  and  Scan 
Lock/Latch  capability  on  2'meters. 

•  A  receiver  hotter  thdn  Heath's  HW'2036A 
features  dual -gate  MOSFET  honl-^end 
to  minimize  overload  and  adjacetit* 
chaniiel  interfafence. 

•  "Power-up"  on  a  pre-programmed 
tre<|uency  o!  your  own  choice,  such  as 
your  lovorite  repeater. 

•  Convenient  detachable  mike  using 
4-pincoiuiector- 


in  your  shack  and  vehicle 

^  Power  to  the  Micoder  II  Microphone 
(if  used)  eliminates  need  lor  a  battery. 

Sturdy  SO-239  rear-panel  antenna  jock, 

>  Chassis -mounted  power  and  external 
speaker  plugs. 

'  Improved  synthesizer,  eliminating 
need  for  panel  mounted  sync  lock  tight. 

Tkning  for  Power  Amplifier  and  output 
power  level  adjustment  is  accessible 
without  removing  case. 

Capability  ol  mobile  or  base  operation 
{witb  Model  VFA-74014  AC  Powei 
Supply  - 13,8  V  at  4A  noTnina!.  transmit). 


SEND  FOR  FREE  CATALOG  OR  VISIT  YOUR  HEATHKIT  ELECTRONIC  CENTER 

The  new  VF -7401  is  featured  in  ibe  latest  Heathkit  Catalog, 
For  a  free  copy  write:  Heath  Company,  Dept.  011-714,  Benton 
Harbor.  Ml  49022.  Or  visit  the  nearest  Heathkit  Electronic 
Center  in  the  U.S.  or  Canada  where  Heathkit  products  are  dis 
played,  sold  and  serviced.  See  the  white  pages  of  your  phone 
book  for  location.  In  the  U*S,.  Heathkit  Electronic  Centers  are 
units  otVeri technology  Electronics  Corporation, 


Heathkif 
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AMMI^ 


INFO 


Manuscripts 

Contributions  In  the  tornm  of  manu- 
scripts with  drawings  and/or  photo- 
graphs are  welcome  and  m/ill  be  con- 
sidered for  possible  pubfication.  We 
can  assume  no  rsspcns ability  tor  loss 
or  damage  to  any  material  Please 
enclose  a  stamped,  self -add  reused 
envelope  with  each  submission.  Pay- 
ment tor  the  use  of  any  unsolicited 
material  will  be  made  upon  accep- 
tance. All  contributions  should  b&  di- 
rected to  the  73  editorial  offices, 
"How  to  Write  for  73 '  guidelines  are 
available  upon  request. 

Editorial  Offices: 

Pine  Street 

Peterborough  NH  03468 

Phon«-  603  924^3673,  924^3874 

Advertising  Offices: 

Elm  Street 

Peterborough  NH  03458 
Phone:  603  924-7138 

Circulatian  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phone:  603-924  7296 

Subscription  Rates 

Ini  the  UnEted  States  and  Possessions: 
One  Year  t12  issues)  S25.00 
Two  Years  p4  issues)  $3600 
Three  Years  {36  issues)  $53.00 

Elsewhere: 

Canada— $27.00n  year  only,  U.S. 
funds.  Foreign  surface  mall — SS5.QCW1 
year  only,  U.S.  funds.  Foreign  air 
ma ii— $62,00/1  year  only,  U.S:  funds. 

To  subscribe, 

renew  or  change 

an  address: 

Write  to  73  Magazifie,  Subscription 
Department,  PO  Box  931,  Farming- 
dale  NY  11737.  For  renewals  and 
changes  of  address.  Include  the  ad- 
dress label  from  your  most  recent 
issue  of  73.  For  gift  subscriptions,  in- 
clude your  name  and  address  as  well 
as  tiiose  of  gift  recipients.  Postmaster: 
Send  form  #3579  to  73  Megazme,  Sub- 
scription Services.  P.O.  Box  931,  Farm- 
ingdale,  NY  11737 

Subscription 

problem  or 

question: 

Write  to   73  Magazine,   Subscription 

Department,  PO  Box  931.  Farmingdaie 
NY  11737.  Piease  include  an  address 

label. 

73  Magazine  {ISSN  0C398-9010)  is  pub^ 

i  I  shed  monthly  by  73,  lnc.»  SO  Pine 
Street,  Peterborough  MH  03458.  Sec- 
ond class  postage  paid  at  Peterbor- 
ough NH  03453  and  at  additional  mail^ 
Ing  offices.  Copyright  (gJ  19&0  by  73, 
Inc.  Alt  rights  reserved.  No  part  of  this 
publication  may  be  reprinted  or  other- 
wise reproduced  without  written  per- 
mission from  the  pubKsher  MfCfOfilm 
Edition — University  Microfilm^  Ann 
Arbor  Ml  46106. 
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Gets  even  better. 


$514.95 


introducing  the  versatile 
Kantronics  Mini-Reader 


At  last,  vou  can  have  the  code* 
readfng  functions  for  Morse, 
RTTY  and  ASCH  combined  in  a 
miniature  package  price  at  Just 
over  S300.  The  Kantronics  Mini- 
Reader  has  all  the  functions  of 
its  larger  counterpart,  the  Field 
Day  2,  including  code-speed 
display,  automatic  Morse  speed 
tracking,  demodulator  output, 
a  tuning  eye,  code-editing  pro- 
grams and  a  24'hour  clock. 


TM 


But  the  Mini-Reader  mea- 
sures only  5.74"  by  3.5"  by  1" 
and  runs  on  12  voltsi  its  calculat- 
or size  still  leaves  room  for  a  10- 
character,  vacuum-tube  floures- 
cent  display. 

Compare  the  features  and 
price  of  the  Mini-Reader  to  any 
similar  device,  and  you'll  find 
what  a  breakthrough  in  code- 
reading  It  isl 


Both  have  full  Features! 

see  them  at  your  Kantronics  dealer. 


*  Morse  copving  abilitv 
"^3  to  80  WPM  Morse  range 

Computer  programs  for  im- 
proving sloppy  Morse 
*Radioteietype  copying  abil- 
ity 
*60,   67,   75   and   100  WPM 

Baudot 
ASCII  copying  ability 
M10  and  300  WPM  baud  (300 
baud    readable    only    at 
operator  typing  speed) 
Copies  any  shift  of  RTTY  or 

ASCII 

*34"hour  clock 

*  Entire  unit  in  single  package 


mzn-^n 


*  Automatic     code-speed 

tracking 
^Morse-code  speed  display 

*  Tuning  eye 

*  Full-year  limited  warranty 

*  Demodulator  output 

*  internal  200  Hz  bandwidth 

filter 
*AII    letters,    numbers    and 
punctuation  with  special 
characters    for    MOrse, 
RTTY  and  ASCII 

*  15-day  trial  period  (if  pur- 

chased from  factory) 
^Self-test  mode 


Field  Day  2 

$449.95 

11 5/ 250  volt  AC 

Internal  speaker 
Large,  I4^segment 

displays 
10"  by  9 'by  3-5" 


:^  Kantronics 


(91 3)  842-7745 

1202  E,  23rd  Street 
Lawrence,  Kansas  66044 
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—simplify  antenna  matching  with  this 
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Welcome  Back^  Barry! 

—  the  Scottsdate  RC's  most  famous 
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Breadboard  Signal  Generator 

—  sell  your  H-P  stock  once  you  build  this 
project... ,..K3QKO 

The  Odd  Couple 

iy-|   -CASEY/1  tackles  OSCAR'S 

Ua  telemetry WA9LRI 

PL  Tones  from  a  KIM-1 

—  a  real  time  wasting  project 
SI  WD8CHH 

Super  Duper  for  Field  Day 

— ^   —system  keeps  the  computer  in 
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ry-^  —another  enigma  unraveled 
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Direct  Conversion  Llvesf  A  Computer-Controlled  Talking 

— excitingly  simple  receiver  project  Repeater 

ZS&UP  64  rr-^  —part  H:  microcomputer  details 

H,_,-r  ..»    u..,.:^-.„A  Aii^n  l^ffl  •■— •• WA6AXX         132 
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—  a  do-it-yourself  hot-wire  anemometer 

vF7nKrR  an  ^^  Preparedl 
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f .         ,  .      .  Automated  Operating  Comes  of  Age 
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NEVER  SAY  DIE 

editorial  t>y  Wayne  Green 


CRFI 

There  are  two  ways  of  going 
about  getting  into  RTTY  these 
days. ..one  via  the  old  noisy 
Teletype'f*^  machines  and  the 
other  via  a  simple  connection  to 
any  of  the  microcomputers. 
With  some  35,000  active  hams 
alfeady  having  computers,  the 
latter  approach  is  the  obvious 
one.  Also,  those  hams  not  yet 
having  computers  need  the  ex- 
tra push  to  get  aboard  this  part 
of  the  eleclronlcs  hobby. 

The  main  drawbacic  to  using  a 
microcomputer  for  RTTY  is  the 
helUsh  noise  it  generates  at 
radb  frequencies. .  .and  I  mean 
right  up  into  the  VHF  ranges. 
The  problem  here  stems  from 
the  need  for  a  clock  frequency 
for  synchronizing  the  signals 
traveling  through  the  computer^ 
which  is  usually  in  the  2-4  MHz 
range.  That  isn't  so  bad  in  itself, 
but  all  of  your  computer  signals 
are  digital  (i  hope  that  is  not 
news)  and  this  means  square 
waves. .  .and  a  square  wave  is 
made  up  of  an  almost  infinite 
number  of  odd  harmonics.  The 
resultant  of  all  that  is  rf  hash 
which  will  boggle  any  radio  in 
the  vicinity  of  a  computer. 

The  FCC,  reacting  with  char* 
acteristic  speed,  took  almost 
five  years  to  discover  that  home 
computers  were  being  built 
which  were  generating  RFi. 
They  sometimes  remind  me  of 
the  dinosaurs,  whose  nervous 
system  was  so  slow  that  it  took 
minutes  for  word  to  get  to  the 
brain  when  the  tail  had  been 
stepped  on.  The  FCC  is  not  that 
fast.  Eventually  the  news  did 
reach  the  '^brains"  of  the  FCC 
, .  .and  I  use  that  term  in  quota- 
tion marks  for  obvious  reasons 
. , ,  and  word  came  down  on  tab* 
lets  for  the  microcomputer  in- 


dustry to  start  shielding  their 
computers. 

What  this  means  to  amateurs 
is  this:  If  you  want  to  wait  until 
next  January,  you  may  find  an 
assortment  of  relatively  quiet 
computers  being  offered  tor 
sale.  If  you  are  impatient  or  have 
already  made  your  investment, 
youH  want  to  know  how  to  put  a 
damper  on  all  that  racket. 

First,  rm  sure  that  the  readers 
of  73  are,  for  the  most  part,  as  in- 
terested as  1  am  in  getting  re- 
ports on  the  noise-proofing  ac- 
complished by  the  industry.  If 
you  get  a  new  computer,  you 
might  make  some  noise  mea* 
surements  and  let  us  know  how 
successful  you  are  in  using  the 
system  in  your  ham  shack , . , 
and  how  noisy  or  quiet  it  Is  on 
the  various  bands.  Second,  if 
you  are  going  to  tackie  the 
shielding  and  bypassing  of  your 
computer,  please  make  notes 
and  pass  along  word  of  your 
success... or  failure.  That  by- 
passing may  be  ticklish,  since 
the  rounding  off  of  signals  on 
data  lines  is  not  likely  to  en- 
hance the  operation  of  the  com- 
puter, and  some  of  the  micro* 
computers  are  right  on  the  edge 
of  disaster  in  this  department  to 
start  with.  You'll  have  to  be  care- 
ful and  check  each  move  you 
make  for  a  lessening  of  the 
noise  and  continued  operation 
of  the  system.  More  is  called  for 
than  putting  in  some  aluminum 
foil  around  the  bottom  of  the 
case. 

This  is  a  call  for  articles  on 
the  subject  so  our  brethren  can 
get  their  systems  RTTYfied. 
We'll  also  want  to  know  what 
you  are  using  in  the  way  of  in- 
terfaces. .  .and  any  other  devel- 
opments. Keep  writing. 

Can  we  expect  much  help 


from  the  major  villain—Radio 
Shack?  Nothing  encouraging  on 
that  front  as  yet.  I've  a  copy  of 
some  correspondence  one  ham 
has  had  with  Radio  Shack  and 
the  degree  of  obtuseness  is 
almost  unbefievabfa  The  ham 
asked  about  curing  interference 
to  his  receiver  and  asked  it  quite 
clearly.  The  answer  had  to  do 
with  reducing  TV  interference 
. .  .which,  by  the  way.  is  not  in- 
considerable.  My  TRS-80  in  my 
office  wipes  out  the  TV  set  in 
that  room  plus  three  upstairs 
. ,  ,and  I'm  using  cable! 

The  interference  with  most 
microcomputers  is  two*way, 
with  the  transmitter  screwing  up 
the  computer  as  much  as  the 
computer  wipes  out  the  shack 
receiver  Even  an  HT  can  recycle 
many  computers  since  the  sig- 
nal wires  inside  are  unshielded 
for  most  systems.  These  wires 
run  all  over  the  place  and  act  as 
very  efficient  antennas  for  both 
transmitting  and  receiving. 

The  newer  Radio  Shack  sys- 
tems are  much  quieter,  so  I 
know  the  industry  wiil  be  able  to 
meet  the  FCC  specs  in  January. 
But  that  doesn't  stop  our  need 
for  ways  to  fix  the  systems  we 
already  have. 

LETTER  TO  ADVERTISERS 

It's  time  that  1  wrote  a  bit  in 
the  magazine  aimed  at  adver- 
tisers and  prospective  adver- 
tisers..  .with  some  words 
which  may  also  be  of  interest  to 
the  regular  reader.  The  topic  in 
particular  has  to  do  with  those 
Reader  Service  cards  which  we 
put  Into  the  back  of  each  issue 
of  the  magazine. 

Readers  should  recognize 
that  we  spend  a  bundle  on  this 
service . . .  and  it  is  a  service  for 
bo^h  the  advertiser  and  the  read- 


er. With  a  magazine  the  size  of 
73,  we  are  talking  about  a  couple 
thousand  dollars  for  the  cards 
to  be  printed  and  put  in  the  mag- 
azine, a  couple  thousand  more 
in  postage  to  get  them  from  you, 
and  three  or  four  thousand  for 
the  Neiisen  Company  to  put  the 
requests  on  a  computer  and 
send  the  labels  to  the  advertis- 
ers. That's  per  month! 

We  used  to  be  trying  to  do  the 
computer  part  on  our  Prime,  but 
with  the  breakdowns  in  the  sys- 
tem, the  service  got  a  couple 
months  behind  and  it  was  just 
one  more  disaster.  We're  hoping 
to  get  a  microcomputer  set  up  to 
handle  the  requests  and  thus  be 
abte  to  save  a  thousand  or  two 
dollars  a  month, .  ,a  little  here, 
a  little  there . .  Jt  mounts  up  and 
the  first  thing  you  know  we  may 
have  enough  to  print  another 
32-page  section  of  the  maga^ 
zine. 

One  might  think  that  the 
average  full-page  advertiser 
who  is  spending  about  $80  of  his 
ad  money  for  this  service  would 
use  it  as  productively  as  pos- 
sible. Unfortunately,  this  is  not 
always  the  case.  Those  firms 
which  are  making  full  use  of  the 
labels  received  tell  us  that  the 
service  is  fantastic.  Mail-order 
firms  often  get  over  50%  of  their 
total  sales  from  a  particular  ad 
from  these  labels.  This  means 
that  firms  which  throw  out  the 
labels  or  who  do  not  make  effec- 
tive use  of  them  are  essentially 
throwing  out  about  50Vo  of  the 
sales  they  might  have  gotten 
from  their  ad, 

A  full-page  ad  runs  around 
$1,500  these  days  and  the  rule  of 
thumb  is  that  this  should  bring 
in  about  $15,000  in  sales,  mini- 
mum.  Can  you  imagine  firms  be- 
ing so  disorgani2ed  that  they 
knowingly  throw  out  around 
$10,000  in  business  each 
month?  Perhaps  this  wHl  ex- 
plain to  you  why  so  many  firms 
manage  to  go  out  of  business, 
even  when  they  have  good  prod- 
ucts. 

rm  sure  you  have  had  the 
same  experience  I  have  had. . . 
circling  a  number  for  a  response 
on  a  product  which  interests 
me.  When  I  do  that  there  is  a 
darned  good  chance  that  I  will 
buy  the  product.  But  this  can  on- 
ly happen  if  the  firm  gets  infor- 
mation to  me  quickly,  the  infor- 
mation is  well  done,  and  the 
price  is  right.  Then,  if  they  make 
it  simple  for  me  to  buy»  they  get 
my  order  on  the  spot. 

Firms  have  discovered  a  num- 
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, . .  pacesrtier  in  amateur  radio 


TRIO-KENWOOD  COIVIIVIUMICATIONS  INC, 
nil  WEST  WALNUT /COMPTQN.  CA  90220 


New  2-meter  direction. 


A  compact  transceiver  with  FM/SSB/CW  plus... 


TR-9aOO 


Kenwood's  done  it  again!  Now,  it's  the  exciting 
TR-9000  2-ineter  all-mode  transceiver... com- 
plete with  a  host  of  new  features.  Combining 
the  convenience  of  FM  with  long-distance  SSB 
and  CW  in  a  very  compact,  very  affordable 
package,  the  TR-9000  is  the  answer  for  any 
serious  Amateur  Oj^erator!  Versatrle?  You  bet! 
Because  of  its  compactnesSp  the  TR-dOOQ  i$ 
i^%b\  for  mobile  installation.  Add  on  its  fixed* 
station  accessories  and  it  becomes  the  obvious 
choice  for  your  ham  shack! 

IR-MOO  FEATURES: 

•  FM,  USB.  CSB.  and  CW.    ail  popular  modes 

•  Compact  si^e.    only  6  11/16  inches  wtde  X 
2  21/32  inches  high  X  9  7/32  inches  deep 

•  Digital  dual  VFOs  with  selectable  tuning 
steps  of  100  Hz.  5  kHz,  and  10  kHz.  conve- 
nient  for  each  mode  of  operation 

»  Digital  frequency  display . .  five,  four  or  thf ee 
digits,  depending  on  selected  tuning  step 


Extended  frequency  coverage  T43  9000  - 
148.9999  fVIHz 

Five  memories: 
Ml  -  M4     for  simplex  or  ±  600  kHz  repeater 
offset 

M5      for  nonstandard  offset  (memorizes 
transmit  and  receive  frequency  independently) 

Scan  of  entire  band  automatic  busy  stop 
and  free  scan 

SS8/CW  search  sweeps  over  selectable 
9  9-kHz  bandwidth  segments,  for  easy 
monitoring 


•  CW  sidetone 

•  Automatic  selection  of  AGC  time  constant 
wrth  MODE  switch  (slow  for  SSB  and  fast 
for  CW) 

•  Improved  power  module  for  reliable  and  stable 
linear  RF  output 

•  Selectable  power  outputs  10  W  (Hl)/1  W 
(LOW) 

•  Mobile  mounting  bracket  easy  to  mount, 
with  quick-release  levers 


UP/DOWN  microphone  (standard)     "beep 
sounds  with  each  frequency  step 


-     •   LED  indicators      ON  AIR,  BUSY,  and  VFO 


*  Noise  blanker     eltmmates  pulse ~type  noise 
on  SSB  and  CW 


Low-noise,  dual-gate  MOSFET  and  two-stage 
monolithic  crystal  filter  for  improved  receiver 
front-end  characteristics 

RIT  (receiver  incremental  tuning)  for  SSB  and 
CW... effective  even  on  memory  channels 

RF  gain  control 


♦  Accessory  terminals  on  rear  panel  KEY. 
BACKUP  DC.  STBY  EXT  SR  DC,  TONE  INPUT. 
and  ANT 

See  your  Authorized  Kenwood  Dealer  now  for 
details  on  the  TR-9000  the  new  direction  in 
2-meter  all-mode  transceivers* 


NOTE:  Pffce.  spec^/icat/ons  su6/ecJ  to  change 
wtthout  nonce  and  obhgatfon 


MATCHING  ACCESSORIES  FOR  FIXED-STATION 
OPERATION: 

•  PS  20  power  supply 

•  SP-1 20  external  speaker 

•  BO-9  System  Base . . .  with  power  switch,  SEND/ 
RECEIVE  switch  for  CW  operation,  backup 
power  supply  for  memory  retention  (BC-I 
backup  power  adaptor  may  also  be  used  for 
this  application),  and  headphone  jack 
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ber  of  vyays  to  discourage  me 
from  buying.  Those  firms  who 
care  so  little  about  my  business 
that  they  merely  send  me  a  copy 
of  their  ad.  .  .which  I  obviously 
had  in  the  first  place. .  .are  not 
going  to  get  money  from  me. 
Firms  which  care  so  little  that 
they  don't  include  the  prices  of 
the  product  are  wasting  their 
postage  and  printing  costs  on 
me  for  their  brochures  go  In  the 
wastebasket.  I  have  no  intention 
of  writing  twice  for  information. 
I  want  to  know  about  the  prod- 
uct and  the  price  is  a  key  ele- 
ment  for  me. .  .and  for  anyone 
else.  The  day  is  long  off  when  I 
will  buy  something  without  even 
asking  what  the  price  is. 

When  I  ask  for  information,  I 
want  to  be  sold.  \  do  not  want  to 
get  some  silly  little  mimeo  sheet 
Of  a  small  blah  folder.  I  want  to 
know  what  the  product  is  going 
to  do  for  me .  .  .  why  I  should  buy 
it . . .  how  much  it  costs . .  .  how  I 
can  get  it  quickly.  .  .things  like 
that.  The  easier  the  firm  makes 
it  for  me  to  buy,  the  more  likely 
they  are  to  get  my  money. 

I  also  want  to  have  confi- 
dence in  the  firm.  A  mimeo 
sheet  tells  me  that  this  is  just  a 
couple  of  kids  pretending  to  be 
in  business.  I  want  to  deaf  with 
serious  people  who  are  more 
likely  to  have  a  good  product 
and  are  going  to  stand  behind  it, 
A  good  businessman  realizes 
that  the  image  his  firm  projects 
Is  of  great  importance.  His  ads 
will  be  weli  done.  ..  profes- 
sional. His  literature  will  be  pro- 
fessional. I  figure,  like  most 
folks,  that  if  a  firm  doesni  take 
care  with  their  ads  and  litera- 
ture, I  really  can't  expect  them  to 
do  better  with  their  products 
and  service. 

Jim  Gray,  our  advertising 
manager,  mentioned  the  other 
day  that  several  of  the  firms  ad- 
vertising In  73  were  not  fol- 
lowing up  on  Reader  Service  re- 
quests. Wellj  I  can  understand 
some  skepticism  about  the 
labels  which  might  be  left  over 
from  one  of  the  other  magazines 
in  the  field.  They  apparently  just 
printed  out  labels  from  a  large 
part  of  their  subscriber  list  each 
month  and  sent  these  to  the  ad- 
vertisers. The  result  was  enor- 
mous piles  of  labels... and 
heavy  literature  and  postage  ex- 
penses for  the  advertisers,,, 
but  with  hardly  anything  to 
show  for  It  in  sales.  Rather  than 
suspecting  foul  play,  many 
firms  just  got  the  idea  that  Read- 
er Service  labels  are  a  waste  of 


time  and  money. 

It's  a  pity  that  one  magazine 
should  screw  things  up  for  some 
of  the  others, ,  ,and  in  the  pro- 
cess get  a  number  of  firms  used 
to  virtually  throwing  away 
$50,000  to  $200,000  in  sales  per 
year  which  they  might  have 
otherwise  made. 

From  the  ham  viewpoint,  it  is 
a  lot  of  fun  to  buy  a  new  piece  of 
equipment,  but  most  of  us  want 
more  information  than  appears 
in  the  ad  before  we  are  going  to 
spend  our  money,  Far  too  few 
advertisers  tell  the  whole  story, 
including  price  and  how  to 
order,  all  in  their  ad.  So  we  have 
to  go  about  buying  in  two  steps 
...or  more.  If  the  product  is 
sold  through  a  dealer,  Tm  much 
in  favor  of  that  because  that 
gives  me  a  place  to  get  service 
and  someone  I  can  have  confi- 
dence in  to  back  up  the  product. 
Even  the  best  of  products  break 
down.  .  .and  it  can  happen  dur- 
ing the  first  hours  of  use.  To 
have  to  send  it  (at  my  expense) 
all  the  way  back  to  Seattle  or 
someplace  for  repairs  takes 
weeks  and  money,  so  I  like  to 
have  a  dealer  taking  care  of  this 
for  me. 

If  you  have  found  some  of  our 
advertisers  to  be  doing  a  first- 
rate  job  of  responding  to  your  re- 
quests for  information,  please 
drop  me  a  line  and  let  me  know 
who  they  are.  If  you  have  trouble 
with  some,  I'd  like  to  know  that, 
too. 

It  is  difficult  for  a  magazine 
publisher  to  keep  his  hands 
clean  in  working  with  Reader 
Service  requests.  Many  adver- 
tisers use  these  labels  as  the 
main  indicator  of  the  success  of 
their  ad  (rather  than  making  an 
effort  to  count  sales).  This  sort 
of  thinking  forces  some  publish- 
ers to  start  cheating  on  the 
labels  and  adding  some  extra 
circles  as  the  cards  arrive  to 
make  sure  that  a  particular  ad- 
vertiser gets  lots  of  response. 
Even  when  we  did  all  of  our  pro- 
cessing at  the  magazine*  we 
were  scrupulous  about  being 
honest  with  Reader  Service  re- 
quests. .  .often  watching  adver- 
tisers go  away  to  the  other  mag- 
azine which  was  cheating.  That 
hurts. 

I  hope  that  every  reader  will 
use  the  card  we  bind  into  each 
issue.  It's  not  only  a  way  of  get- 
ting information  about  products 
you  are  interested  In  buying,  but 
it  is  also  a  sort  of  vote  for  the 
magazine  which  gets  sent  along 
to  the  advertisers. ,  .and  it  is 


their  ads   which   pay   for  the 
pages  you  read. 

SIXTH  ANNUAL 
INDUSTRY  MEETING 

The  annual  meeting  of  ham 
manufacturers,  dealers,  and 
pubfishers  will  take  place,  as 
usual,  in  Colorado  during  the 
second  week  of  January.  This 
comes  right  after  the  Winter 
CES  show  In  Las  Vegas.  The 
meeting  this  year  will  be  in  Vail, 
running  from  Saturday  to  Satur- 
day. 

In  addition  to  the  usual 
feature  of  lots  of  skiing,  there 
will  be  the  usual  symposiums  on 
selling  the  ham  market,  aimed 
at  helping  dealers  cope  with  the 
problems  of  1981  such  as  shop- 
pers using  the  800  WATS  lines, 
coping  with  manufacturer  ser- 
vice and  credit  policies,  and  a 
look  at  the  most  profitable  ham 
equipment  for  dealers  to  handle. 

Manufacturers  will  be  inter- 
ested in  sessions  discussing 
needs  for  new  techniques  and 
circuits  which  should  dominate 
ham  sales  in  the  next  few  years. 
Evaluations  of  the  viability  of 
equipment  for  satellite  use, 
slow  scan,  RTTY,  and  other  spe- 
cial modes  will  be  explored.  Why 
pay  $1,000  for  a  bogys  industry 
report  on  hamming  in  the  80s 
when  you  can  get  one  which  is 
just  as  bogus  at  the  Annual  in- 
dustry Meeting  and  enjoy  the 
$1,000  while  you  ski.  You  might 
even  have  some  money  left  over, 
If  you  can  keep  your  wife  out  of 
the  boutiques. 

The  emphasis  is  on  bhnging 
the  industry  together. .  .friend- 
ship,  eating,  skiing. ., with 
some  serious  business  discus- 
sions. Everyone  will  have  HTs 
for  keeping  in  touch  while  skiing 
or  shopping  around  town,  so 
don't  forget  to  bring  one  or  two 
of  those. 

You'll  have  to  make  your  own 
reservations  (good  luck),  but 
Vail  is  small. 

Speaking  of  boutiques,  I  got 
to  thinking  about  the  shopping 
in  Vail  and  Aspen  (about  100 
miles  further  from  Denver),  and 
it  brought  to  mind  a  recent  visit 
to  San  Marino,  that  small  en- 
clave In  Italy  (Ml).  Sherry  and  I 
were  driving  around  Italy  setting 
up  sales  tor  Instant  Software 
and  we  decided  to  add  one  more 
country  to  my  list  of  countries 
visited,  San  Marino,  for  those  of 
you  who  have  not  taken  the  time 
to   visit    it,    Is    a    large    mass 

Continued  on  page  190 
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KOmsS51Dis€ssentiQl1otlie 
6  mir  DH  Formufci. 


The  IC-551D  is  the  high 
powered  brother  to  the  ICOM  IG 
551 .  With  on  60+  wort  ourput  you 
Jiove  all  rlie  punch  you  need  for 
tiior  really  good  DX  when  rhe 
Sunspors  ore  working  for  you.  The 
5516  has  rhe  some  no-backlosh, 
no-del  ay  duol  VFO  lighr  chopper 
sysrem,  coupled  to  the 
miCTOprocessor  for  splir  frequency 
OS  well  OS  completely  vorioble 
offsets. 

For  quick  access  to  DX 
excitemenr,  three  memories  are 
provided  for  progrommed 
Deacon  wotcning,  which  con  be 
sconned  ond  programmed  ro  stop 
on  rhe  first  one  heard.  A  room  full 


of  white  noise  is  no  longer  o 
problem  with  ICOM.  Poss  bond 
tuning  and  VOX  ore  included  or 
no  extra  cost. 

SPECIFICATIONS 

Frequency  Coverage:  50'^54MHz 

Power  Supply  Requirements: 

1 3. 8V  DC±1 5%,  negotive  ground 
Current  drain  16A  max. 
(at  200W  input).  AC  power 
supply  speaker  console  is  ovoil- 
oble  for  AC  operation. 

Emission  Modes: 

AOJ    5SB  (USD/L5B) 
A1     CW 
A3H    AM 
F3*    FM 


Dimensions:  111mm  (H)x 
241mm  CW)x311mm  (D) 

Weight:  6.6kg 

SensitfvHy:  SSD/CW/AM 

Less  than  0.5^  for  lOdD  5+1 

FM*    More  than 

30dD  5+N+D/N+D  at  I^V 

Squekh  SensffJvify:  55D/CW/AM  1/jV 
FM*  0.4/iV 

Selectivity:  SSB/CW/AM 

More  than  ±1.1  KHz  at  -6dD 

Less  than  ±2.2KH2  at  -60dD 

Adjustable  to  IKHz  at  -6dO 

FM* 

More  rhon  ±7.5KH2  ot  -6dB 

Less  thon  ±15KHz  or  -60dB 

*Only  when  FM  Unit  is  installed 


HF/'VHF/UHF  AMATEUfI  ANOUAfllNE  COMMUNICATION  EQUIPMENT 
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ICOM  AMERICA,  INCORPORATED 

Sdl€S  Service  Centers  located  Bb 

21 1 2  1 1 6t^  Avenue  NE  3331  Towerwpcxi  Dr.,  Suite  307 

Bcrtcvue,  WA  98004  Delias,  TX  75234 

Phone  (206)  454-81 55  Phone  (21 4)  620-2780 
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KCM  tNFOAMATION  SOTVKE 

211211 6th  Ave,  NE 
[   Beievue,  WA  98004 
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All  Stated  Specific atjons  are  suDjeci  to  change  without  notice  AJl  JCOM  radk>5  s*3nificarniy  exceed  FCC  resuiaiions  limiting  sp^J^^ous  emissions. 


Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  it's  versatility  to 
all  tastes.  The  menu  includes  all  CTCSS,  as  well  as  Burst 
Tones,  Touch  Tones,  and  Test  Tones.  No  counter  or  test 
equipment  required  to  set  frequency -just  dial  it  in.  While 
traveling,  use  it  on  your  Amateur  transceiver  to  access  tone 
operated  systems ^  or  in  your  service  van  to  check  out  your 
customers  repeaters;  also,  as  a  piece  of  test  equipment  to 
modulate  your  Service  Monitor 
or  signal  generator.  It  can 
even  operate  off  an 
internal  nine  volt 
battery,  and  is  available 
for  one  day  delivery ^ 
backed  by  our  one 
year  warranty. 

•  All  tones  in  Group  A  and  Group  B  are  included, 

•  Output  level  flat  to  within  L5db  over  entire  range  selected. 

•  Separate  level  adjust  pots  and  output  connections  for  each  tone 
Group. 

•  Immune  to  RF 

•  Powered  by  6-30 vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewave  output,  5v 
peak-to-peak. 

•  Instant  start-up. 

'  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 

Group  A 


67.0  XZ 

91,5  ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

97.4  ZB 

127,a  3A 

167.9  6Z 

77.0  XB 

100.0  IZ 

131.8  3B 

173.8  6A 

79.7  SP 

103.5  lA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.3  4A 

186.2  7Z 

85.4  YA 

1 10.9  2Z 

146.2  40 

192.8  7A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  Ml 

•  Frequency  accuracy,  ±  .  1  Hz  maximum  -  4Cf  C  to  -h  85^C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TEST-TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

697 

1209 

1600     1850     2150    2400 

1000 

770 

1336 

1650     1900     2200    2450 

1500 

852 

1477 

1700     1950     2250     2500 

2175 

941 

1633 

1750    2000     2300     2550 

2805 

1800    2100     2350 

Frequency  accuracy,  ±  1  Hz  maximum  -  40'^C  to  +  85**C 
Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 


Wired  and  tested:  $79.95 
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Bill  Pasternak  WA6fTF 
24854'C  NewhafI  Ave. 
NewhatI  CA  91321 

A  few  months  ago  we  report- 
ed that  TASMA,  southern  Cali- 
fornia's 2-meter  coordination 
council,  was  faring  poorly  in 
comparison  to  its  220-MHz 
counterpart.  Having  to  report 
this  hurt  Ofi  a  personal  level  in 
that  I  had  spent  many  years 
working  with  the  SCRA  prior  to 
the  1979  split  that  led  to  the  for- 
mation of  both  TASMA  and 
220-SMA-  I  am  happy  to  report 
that  things  are  getting  a  lot  bet- 
ter for  TASMA,  Interest  in  the  or- 
ganization ts  again  growing  and 
so  is  Us  overall  membership*  In 
fact,  the  only  things  missing  are 
the  old-line  repeater  owners. 
These  are  the  people  who 
formed  the  original  SCRA  and 
decided  to  boycott  the  TASMA 
organization  when  the  new 
structure  permitted  non-repeat- 
er owners  a  voting  voice. 

According  to  my  friend  Bob 
Thornburg  WB6JPI,  who  still 
serves  with  TASMA,  the  turn- 
about began  when  the  current 
chairman,  Tom  Polley  WASGEV* 
decided  to  hold  regularly  sched- 
uled Technical  Committee 
meetings  which  were  open  to 
the  general  amateur  public.  At- 
tendance at  these  meetings  has 
grown  to  the  point  where  more 
amateurs  show  up  for  Technical 
Committee  meetings  than  us- 
ually come  out  to  general  mem- 
bership meetings.  Bob  toid  me 
that  having  40  or  50  amateurs 
show  up  at  a  Tech  Committee 
meeting  is  not  uncommon. 
Moreover,  those  attending  show 
a  definite  interest  in  what's  hap- 
pening. Some  are  the  new-gen- 
eration repeater  owners,  while 
others  are  srmpfy  spectrum 
users.  Note  I  said  "spectrum" 
rather  than  "repeater"  users. 
This  is  because  the  new  open 
format  in  TASMA  ts  pulling  a 
total  cross-section  of  the  south- 
ern California  2-meter  communi- 
ty—not  just  FM  people. 

I  doubt  if  TASMA  will  ever  get 
the  old-liners  back  in  the  fold. 
They  seem  to  live  in  their  own 
world.  Many  have  openly  called 
the  "user"  an  unnecessary  by- 
product of  a  repeater  ownership 
and  have  made  themselves  to- 
tally  unavailable  to  TASMA, 


their  users,  or  anyone  else.  I 
guess  they  still  see  themselves 
as  the  gods  of  the  mountain- 
tops,  but  the  days  of  repeater 
gods  are  gone.  For  a  while,  there 
were  rumors  abounding  that  the 
oJd'liners  were  about  to  make  a 
comeback  of  thetr  own  with  a  to- 
tally new  organization  to  chai- 
lenge  the  viabi  I  ity  of  TASMA  and 
220-SMA,  but  this  has  not  hap- 
pened and  I  doubt  if  it  ever  will. 
Under  its  current  leadership, 
TASMA  has  weathered  the 
worst  of  the  storm  and  is  now  on 
the  road  to  becoming  a  national 
leadership  organization  in  the 
field  of  voluntary  spectrum  man- 
agement. 

SEANARC  '80 

This  year's  ARRL  National 
Convention,  dubbed  SEANARC 
'80  by  its  sponsors,  was  held  at 
a  beautiful  motor  hotel  known 
as  the  SEA-TAC  Airport  Red 
Lion  Motor  Inn.  Arrival  and  de- 
parture were  a  snap.  Within  30 
minutes  of  deplaning,  we  were 
at  the  convention  site,  baggage 
in  hand  In  fact,  the  Red  Lion 
sent  over  a  courtesy  car  to  pick 
me  up  and  drive  me  over.  Mow, 
that*s  service, 

1  did  not  attend  last  year's 
conclave  in  Baton  Rouge,  but  I 
have  heard  the  disaster  reports 
first-hand,  especially  from  dis- 
gruntled dealers  and  manufac- 
turers who  were  unhappy  with 
the  way  things  went,  I  think  that 
Newlngton  must  have  listened 
to  the  complaints,  because 
none  were  heard  this  year.  I 
tape-recorded  interviews  with  at 
least  half  of  the  manufacturers, 
manufacturer  reps,  and  dealers, 
and  to  a  man  they  were  ecstatic 
about  the  facilities  and  crowd 
turnout  at  SEANARC  '80.  Both 
DSl  and  Opto  just  about  sold  out 
all  their  merchandise,  and  new 
products  at  the  manufacturers' 
booths  drew  day-long  crowds* 
There  was  even  a  very  novel 
grand  prize:  a  year's  lease  on  a 
VW  Rabbit  equipped  with  a  two- 
meter  radio. 

There  were  seminars  galore, 
running  right  through  to  the 
close  of  the  show  on  Sunday,  in 
fact,  that  was  the  reason  I  was 
in  attendance.  I  had  been  asked 
by  the  planners  of  two  seminar 
sessions  to  appear  on  their  pan- 


els,  and  I  spent  most  of  Satur- 
day morning  and  part  of  the 
afternoon  on  the  dual  session 
repeater-FM  panel.  I  had  to  ex- 
cuse myself  around  2:30  in  order 
to  make  it  to  the  media  seminar. 
Both  were  well  attended.  I'll  get 
into  more  detail  about  these  two 
seminars  later  on,  but  for  the 
moment  let  me  continue  with 
the  convention  overview. 

Saturday  night's  banquet  was 
a  total  sellout  even  before  I  ar- 
rived. In  fact,  I  did  not  get  to  the 
banquet  and  wound  up  having 
dinner  with  two  friends  at  a  res- 
taurant.  I  can  give  you  a  simple 
reason  for  the  banquet  sellout: 
Its  featured  speaker  was  my 
friend  Roy  Neal  K6DUE  of  NBC 
News.  Roy  is  probably  one  of 
the  best  public  speakers  around 
these  days.  His  stories  of  the 
early  days  of  amateur  radio  and 
covering  the  early  days  of  the 
space  race,  combined  with  his 
personal  projections  for  the 
future  of  amateur  communica- 
tions, make  for  a  truly  awe- 
inspiring  evening.  I  know  this  for 
a  factj  as  I  was  at  his  talk  in  St. 
Louis  at  ARCH  "80  when  he  left 
his  audience  spellbound,  I  was 
able  to  obtain  an  audio  tape  of 
his  talk  this  time  and  spent  a 
good  part  of  the  next  morning 
pulJIng  out  bits  and  pieces  of  It 
and  fitting  them  intoaWestlink 
newscast  that  would  air  that 
evening,  even  before  I  returned 
to  Los  Angeles,  At  about  10:00 
am  Sunday  morning,  I  cornered 
Gordon  West  WB6N0A  and 
conned  him  into  playing 
reporter  for  this  story.  We  went 
off  for  half  an  hour  and  recorded 
the  anchor  script  on  cassette. 
An  hour  later,  the  tape  cassette 
of  Roy's  talk,  another  with  Gor* 
don's  report,  and  a  copy  of  the 
script  were  en  route  back  to 
Westlink's  Production  Coordi- 
nator, Bill  Orenstein  KH6IAF,  in 
Los  Angeles. 

Every  convention  has  a  cer* 
tain  air  about  it.  A  topic  that's  on 
just  about  everyone's  lips.  This 
one  was  no  different,  and  the 
topic  of  the  day  seemed  to  be 
combatting  the  problem  of  will- 
fui  and  maHcious  Interference 
caused  to  amateur  communica- 
tions by  other  amateurs  who 
chronically  violate  the  amateur 
regulations.  Maybe  the  pres- 
ence at  the  convention  of  Joe 
Merdler  N6AHU  (who  has  been 
leading  the  cleanup  campaign) 
and  the  head  of  the  League's 
Ad-Hoc  Committee  on  Mali- 
cious Interference,  Carl  Smith 
WQBWJ,  along  with  Southwest- 


ern Division  Director  Jay  Holla- 
day  W6EJJ  (also  an  activist  in 
this  area)  had  something  to  do 
with  this.  I  cannot  say.  I  will  tell 
you  that  the  problem  itself  and 
finding  solutions  to  it  were  on 
just  about  everyone's  lips.  An 
example  of  this  was  at  the 
Repeater  and  FM  Forum,  at 
which  the  topic  dominated  at 
least  half  of  the  morning  ses- 
sion and  came  up  again  at  the 
afternoon  session,  it  was  at  this 
forum  that  I  first  learned  that  the 
League  had  announced  the  for- 
mation of  a  new  task  force  to 
work  at  combatting  the  problem 
on  ail  levets.  The  exact  make-up 
of  this  task  force  was  not  an- 
nounced, though  it  will  have  as 
members  those  who  are  consid- 
ered experts  in  the  problem  and 
finding  solutions  to  It.  Carl  did 
remark  that  a  good  deal  of  the 
effort  will  be  made  at  the  local 
level  through  existing  radio 
clubs,  repeater  councils,  and 
T*hunt  groups.  Exactly  how  the 
task  force  will  perform  its  ap- 
pointed duties  was  not  made 
clear 

As  long  as  we  are  talking 
about  the  Repeater-FM  Forum, 
let  me  continue  for  a  moment. 
This  session  was  hosted  by  the 
Western  Washington  Amateur 
Relay  Association,  or  WWARA 
for  short.  The  panel  consisted  of 
WWARA  President  John  Mar- 
cinko  W7FHZ,  Secretary  Clay 
Freinwald  K7CR,  and  mem- 
bers Dale  Justice  K7WWR  and 
Bob  St.  Andre  WA7NAN.  Others 
included  ARRL  Vice  President 
Carl  Smith  WOBWJ,  Hudson  Div- 
ision Vice  Director  and  VRAC 
board  liaison  George  Diehl 
W2IHA,  Oregon  Regional  Relay 
Council  UHF  Coordinator  Neil 
McKie  WABKLAp  and  yours  truly. 
I  should  note  that  I  was  not  a 
directed  representative  of 
TASMA,  220-SMA.  or  SCRRBA.  i 
was  asked  by  Ray  Clark  K5ZMS 
of  SMIRK  to  represent  6~meter 
weak'Signal  interests  at  the 
meeting,  but  in  actuality  I  was 
invited  based  on  my  experience 
in  frequency  coordination  mat- 
ters rather  than  as  a  representa- 
tive of  any  one  specific  group.  I 
must  say  that  being  in  this  posi- 
tion made  me  feei  more  at  ease 
than  when  I  have  had  to  repre- 
sent someone  else's  views  as 
has  happened  In  the  past  on  oc^ 
casion.  I  kind  of  like  being  able 
to  be  myself  and  speak  my  own 
mind.  This  seminar  put  me  in 
that  very  position  and  I  felt  very 

Continued  on  page  189 
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enter  the  new  world  of  TEN-TEC 


Series 


T    »  *t 


Hoai  D 


M»       I* 


IPDCIC 


mj^-^mm. 


PHOHES 


y  fl  y  vt 


®MNI 
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NOTCH 


ia-««      «'Cii 
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RF  *  ATT&I. 
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NEW  —  ALL  9  HF  BANDS.  Full  coverage 
from  160  through  10  Meters,  Ready  to  go, 
with  crystals  supplied  for  seven  bands  (crys- 
tals for  18  and  24,5  MHz  bands  available 
when  bands  are  ready  for  use)* 
ALL  SOLID-STATE,  From  the  pioneen 
BROADBANDED,  From  the  pioneer, 
NEW  3-MODE.  2-RANGE  OFFSET  TUN- 
ING. Another  TEN-TEC  first...  (1)  Offset  Re- 
cetver  Tuning,  {2)  Offset  Transm liter  Tuning 
and  (3}  Offset  Transceiver  Tuning.  None 
other  has  it  For  complete  flexibility,  to  meet 
all  needs,  fine  tuning  or  DX.  2-ranges:  ±  500 
H2  or  *  4  kHz. 

OPTIMIZED  RECEIVER  SENSITIVITY. 
For  an  ideal  balance  between  dynamic  rmnge 
and  sensitivity..,  from  2  ^V  on  160  to  0.3  jtiV 
on  10  Meters- 

NEW  OPTIMTZED  BANDWIDTH.  Seven 
response  curves— four  for  SSB.  three  for 
CW,  Standard  i-f  filter  is  an  8-pole  2.4  kHz 
crystal  ladder  type.  Options  include  a  1,8 
kHz  S-pole  crystal  ladder  type,  a  500  Hz  8* 
pole  CW  filter  and  a  250  Hz  6- pole  CW  filter- 
Switch  an  optional  filter  from  the  front  panel 
to  put  it  in  series  for  up  to  16  poles  of  filter- 
ing. And  the  standard  CW  active  audio  filler 
has  450  and  150  Hz  band  widths  for  added 
attenuation.  New  toggle  switches  select  if 
and  audio  filtering.  Selectivity  for  any  situa- 
tion, 

BUILT-IN  NOTCH  FILTER.  Variable  null 
eliminates  unwanted  signals  and  carriers  in  a 
pass  band  from  200  Hz  to  3.5  kHz  with  a 
notdi  depth  of  more  than  50  dB. 
NEW  BUILT-IN  NOISE  BLANKER,  Stan^ 
dard  equipment.  New  2-pole  monolithic 
crystal  filter  handles  big  signals  easily,  makes 
Impossible  locations  usable^ 
GREATER  DYNAMIC  RANGE.  Better  than 
90  dB,  typically.  Reduces  front -end  overload 
and  distortion.  Plus  a  PIN  diode  switchable 
IS  dB  attenuator  on  the  RF  gain  controL 


NEW  '^HANG**  AGC.  Smoother  operation. 
2-SPEED  BREAK-IN.  ^Tast"  or  "Slow" 
speeds.  'Tasf  for  instant,  full  break-in- 
"Slow"  has  a  longer  mute  time  before  re- 
ceiver is  actuated  for  working  crowded  bands 
with  heavy  QRM  and  for  mobile. 

WWV  RECEPTION.  On  the  10  MHz  band. 
DiOrTAL  READOUT  6  shielded  0  43"  LEDs 
with  5  in  red.  the  6th  (100  Hz)  in  green. 
SEPARATE  RECEIVING  ANTENNA  CA- 
PABILITY. Use  with  separate  components, 
instant  break -in  Unears.  or  tiansverters. 
"S'^/SWR  METER,  Easy  tc^read  Electron- 
icaBy  switched. 

200  WATTS  INPUT  On  all  bands,  when 
used  with  50  ohm  load.  Proven,  conser- 
vatively rated  design  Fully  warranted  for  first 
year,  pro-rata  warranty  for  five  extra  years! 
100%  DUTY  CYCLE.  Full  power  hour  after 
hour  without  fail  Ideal  for  RTTY,  SSTV  or 
any  hard  usage. 

BUILT-IN  VOX  AND  PTT  Smooth  VOX 
with  3  front  panel  controls.  And  PTT  control 
at  both  front  and  rear  panel  jacks. 
BUILT-IN  PHONE  PATCH  JACKS.  Easy  In- 
terface to  speaker  and  microphone  signals. 
BUILT-IN  CW  ZERO-BEAT  SWITCH.  Puts 
you  on  exact  frequency  of  a  station  being 
worked  without  being  on  the  air. 
BUILT-IN  ADJUSTABLE  SIDETONE. 
Vary  pitch  and  volume  for  easy  listening. 
ADJUSTABLE  THRESHOLD   AUTO- 
MATIC LEVEL  CONTROL.  From  low 
power  to  full  output  with  full  ALC  control 
FRONT  PANEL  CONTROL  OF  LINEAR 
OR  ANTENNA.  Auxiliary  bandswitch  ter- 
minals on  rear  panel  permit  simultaneous 
control  of  external  relays  or  circuits* 


AUTOMATIC  SIDEBAND  SELECTION. 

And  you  can  reverse  it  with  the  mode  switch. 


SUPER  AUDIO.  A  TEN  TEC  trademark. 

Proper  shaping  plus  low  distortion, 
IMPECCABLE  SIGNAL.  Clean.  Easily  ex- 
ceeding FCC  requirements,  thanks  to  metic- 
ulous design ^  fine  components,  and  conser- 
vative ratings. 

HIGH  STABILITY,  Deviation  is  no  more 
than  15  cycles  per  degree  temperature 
change  after  warm-up. 
HIGH  ARTICULATION  KEYING.  2!4  msec 
rise  and  decay  time  for  sharp,  dean  keying. 
BUILTIN  SPEAKER.  Built  into  the  bottom 
of  the  cabinet  shell  Compression -loaded  for 
better  quality  and  higher  efficiency.  External 
speaker  connections  on  rear  panef. 
PLUG-IN  CIRCUIT  BOARDS,  For  easy  re- 
moval if  needed. 

FUNCTIONAL  STYLING.  Dark  front  panel 
convenient  control  groupings,  '*clamsheir' 
cabinet,  full  shielding,  and  easier^ to-use  size: 
5%"h  X  14y4''wx  i4"d. 
POWER.  Operates  on  12-14  VDC  for  mobile 
or  storage  battery  use.  For  117  VAC  use,  an 
external  supply  is  required. 
FULL  ACCESSORY  LINE.  Model  217  500 
Hz  CW  filter  $55.  Model  219  250  Hz  CW  fil- 
ter $60.  Model  218  1.8  kHz  SSB  filter  S55, 
Model  243  Remote  VFO  $139,  Model  255 
Power  Supply/Speaker  $169,  Model  280 
Power  Supply  $139,  Model  645  Dual  Paddle 
Keyer  $80.  Model  670  Single  Paddle  f^ycr 
$34.50.  Model  234/214  Speech  Processor  & 
Condenser  Microphone  $163.  Model  247 
Antenna  Tuner  S69.  All  in  matching  color. 

Model  546  OMNI-Series  C  .,.,,, ,  $1189 

See  youf  TEN -TEC  dealer,  or  write  for  fuH 
details. 
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Jim  Cain  Kim 

306  Vernon  Avenue 
Vernon  CT06Q66 

Last  night  I  dreamed  l\  was 
ttie  peak  of  the  sunspot  cycle, 
all  the  new  HF  bands  were  in 
place,  and  I  was  sitting  at  the  ra- 
dios with  ftve  minutes  to  go 
before  the  big  DX  contest  1  had 
antennas  for  ail  nine  bands  on 
160-10  meters  and  was  ready  for 
a  big  effort.  With  four  minutes  to 
go,  I  programmed  the  memory 
keyer,  sharpened  all  the  number 
three  pencils,  and  made  certam  I 
had  a  "dupe"  sheet  for  every 
band;  it  took  three  cut  up  gro- 
cery cartons  to  provide  backing 
for  nine  sheets  and  they  were 
strewn  here  and  there. 

With  three  minutes  to  go,  \ 
checked  160,  often  open  at  0000 
UTC  this  time  of  year;  yep,  some 
Cafibbean  DXpedttlons  were 
warming  up  for  their  skeds  at 
contest  beginning.  80  was  open 
to  Europe  pretty  well,  ditto  on 
40.  The  new  10'MHz  band  sound' 
ed  like  40,  only  with  stronger  sig- 
nals. Good  old  20  meters  was 
going  to  be  open  all  forty-eight 
hours  of  the  activity.  Two  min- 
utes to  go  as  I  checked  18  MHz; 


Japanese  contesters  warming 
up  there,  as  on  21  and  24  MHr. 
Heard  deep  Russian  Asians  on 
10  meters.  What  band  to  do 
first? 

A  minute  left  now,  with  com- 
mercial amplifier  warmed  up, 
homemade  tinear  for  the  three 
new  bands  cooking  away,  trans- 
ceiver with  its  15-positlon  band- 
switch  ready.  I  reach^  tor  the 
10-position  antenna  selector 
knob  but  it  started  spinning  by 
Itself— 160.  80,  40,  30,  20, 18. 15, 
12,  lOr  dummy,  dummy,  dummy. 
The  automatic  digital  selector 
which  puts  the  transceiver  on 
the  appropriate  amplifier  began 
clacking  away  in  unison  but  out 
of  sync  with  the  antenna  switch. 
Then  dupe  sheets  began  flying 
around  the  room  in  a  paper  hurri- 
cane  but  there  was  no  wind  any- 
where and . . , 

I  put  the  headphones  on  to 
hear  what  was  happening  to 
cause  this  (nuclear  war, 
maybe?)  while  the  receiver 
switched  itself  from  band  to 
band  and  mode  to  mode.  It  was 
JA  stations  on  160,  static  on  10 
meters,  the  Woodpecker ^  or  was 
It  lust  my  ears?  Then  the  clock 
struck.  Everything  went  back  to 
normal  electronically  and  I  had 
a  nervous  breakdown. 

Of  course  it  was  only  a  dream, 
but  this  is  no  joke.  Mel  Farrerof 
KLM  Electronics  gave  a  taik  last 
month  at  one  of  the  convent  ions 
on  the  coming  new  bands  and 
hinted  that  log  periodic  anten* 
nas  just  may  be  a  necessity  to 
the  operator  who  wants  to  have 


capabilities  everywhere  he  is  al- 
lowed In  the  HF  spectrum. 
DXers  have  always  been  ready 
for  any  contingency:  The  Carib- 
bean DXpeditton  which  falls 
prey  to  extremety  poor  condi- 
tions and  can  only  make  con- 
tacts on  3.5  MHz  CW,  for  exam- 
pie. 

it  has  been  just  a  year  since 
word  began  sneaking  out  of 
WARC  that  some  new  alloca- 
tions were  In  store  for  amateurs. 
Of  coursep  we  don't  have  them 
yet,  but  another  year  might  see 
at  least  one  band  open*  The 
ARRL  Board  of  Directors  has  al- 
ready made  recommendations 
on  the  IO-MHe  band,  and  the 
others  will  be  undoubtedly 
treated  in  upcoming  meetings. 
Some  manufacturers  already 
had  radios  that  could  be  crys- 
talled for  a  certain  number  of 
new  bands  and  others  have 
come  out  with  brand  new  rigs 
that  can  work  on  the  three  new 
slots.  Pretty  soon  the  rest  will 
have  caught  up  and  certainly  the 
antenna  manufacturers  only 
have  to  change  a  few  cutting  fix* 
tures  to  make  new  lengths  of 
booms,  elements,  quad  spiders, 
and  matching  devices.  We  in  the 
Industrialized  countries  will  be 
ready.  Amateurs  in  areas  where 
home  brew  is  still  the  norm  will 
have  more  work  cut  out  for  them 
but  we  wager  that  come  opening 
gun,  the  Russians  and  others 
will  be  there  with  us. 

Remember  November,  1968, 
when  the  new  Extra  class  seg- 
ments on  80'  and  iS-meter 
phone  opened  up?  Both  were 
packed  at  OOOO  UTCt  although 
there  had  been  some  doubt  as 
to  if  the  FCC  had  meant  Novem* 
bei  23  local  lime  or  UTC.  What 
the  heck,  hams  use  UTC  and 
who  could  wait?  That  was  an  ex* 


Citing  evening^  bul  when  an  en- 
tirely new  band  opens,  the  Extra 
segments  will  pale  by  compari- 
son. It  will  be  the  biggest  hap- 
pening since  the  opening  of  15 
meters  25  years  ago. 

We  are  currently  struggling 
with  an  antenna  dilemma  which 
hints  at  the  nature  of  the  upcom- 
ing situation.  Our  old  dilapi- 
dated tower  will  support  one  an- 
tenna and  one  human  being  at 
the  top— no  more.  Our  6-ele- 
ment  tribander  is  coming  down 
to  make  way  for  a  homemade 
7-element  10-meter  beam  in 
honor  of  1980,  probably  the  last 
truly  good  year  of  this  sunspot 
cycle.  That  will  mean  no  beam 
on  15  or  20  meters,  but  it  is  nice 
to  be  really  competitive  on  at 
least  one  band*  If  a  new  country 
comes  on  but  avoids  10  meters, 
we  can  probably  work  them  with 
the  vertical  on  one  of  the  other 
bands.  The  tribander  works  OK 
on  ail  three  bands  but  is  just  not 
a  feai  beam,  in  our  eyes.  It  Is 
time  to  get  used  to  that  sort  of 
thing  because  the  new  bands 
are  going  to  require  a  bonch  of 
compromises  by  most  of  us. 
There  will  be  a  lot  of  dipoles  in 
use  on  the  new  bands  that  first 
season,  which  might  not  be  a 
bad  thing  as  it  will  allow  more 
people  to  use  the  bands^  signals 
not  being  so  overpowering. 
Much  of  the  activity  will  be  sans 
amplifier;  too,  also  not  a  bad 
thing. 

And  don*t  forget  the  race  for 
7-band  DXCG.  7-band  WAZ,  and 
7-band  WAS! 

As  for  this  year,  in  early  Sep- 
tember  10  meters  was  already 
open  to  Japan  from  the  East 
Coast.  As  the  peak  of  the  cur- 
rent sunspot  cycle  is  generally 
accepted  to  have  taken  place  in 
November,  1979.  it  would  seem 


Anne  DF3KXJFRQAC8  and  husband  Hans  DK9KX,   working  CW 
from  Glorioso. 


These  were  the  antennas  near  the  operating  site  of  fast  Apr  it's 
Giorioso  I  stand  operation  by  a  six-member  German  team. 
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Actiwe  Japartese  OXer  jAtJKR  proudty  dispfays  his  American- 
matte  ham  gearl 


FHBYL  (above)  and  husband  FH80M  are  the  two  active  amateurs 
on  t^ayotfe  Island. 


reasonable  to  assume  that  1980 
will  be  about  ihe  same  propaga- 
tion-wlse  as  197B,  and  thus  far 
thai  is  holding  true.  K1 RM  set  an 
alMlme  record  in  the  CO 
Worldwide  Phone  Contest  last 
year  on  15  meters,  the  highest 
single-band  score  ever  on  any 
band,  and  he  is  out  after  10 
meters  this  year.  His  record,  If 
not  broken  in  1980,  will  surely 
stand  until  the  next  sunspot 
peak.  VP2KC  made  an  incredi- 
ble 38  million  points  tn  the  multi* 
transmitter  category  which  may 
also  stand  tor  a  few  years. 

In  some  ways,  it  might  have 
been  fun  to  get  the  new  HP 
bands  now,  at  the  peak,  but  that 
also  might  have  diluted  their  Im- 
pact. Actually,  they  will  be  most 
handy  when  sunspots  are  down, 
as  we  will  all  have  more  choices 
of  where  to  effect  our  communi- 
cations. And  we  are  being  given 
time  to  gear  up  for  them  (pun  in- 
tended) by  having  a  lew  years. 
Now.  if  trie  deal  doesn't  fall 
through  (you  know  politicians), 
we  witf  be  ready. 

ROCKS  AND  REEFS 
UNUMtTED 

About  two  dozen  entities  on 
the  DXCC  countries  list  have  no 
permanent  popufation;  some 
have  weather  stations  with  ro- 
tating crews  and  some  Just  have 
zero  people  always,  except  for  a 
tx^attoad  of  visiting  hams  every 
decade  or  so.  With  some  regu- 
larity,  the  ^'should  these  count 
for  DXCC?"  question  comes  up. 
The  arguments  are  weU-worn 
but  bear  repeating  here. 

On  the  pro  side  of  the  argu- 
ment, the  justification  goes  like 
this.  Although  uninhabited 
rocks  and  reefs  are  ceftamly  not 
'^countries"  in  the  average  per- 
son's eyes,  and   even   though 


DXers    refer    to    them    as 

"entities."  not  countries,  they 
are  legitimate  for  DXCC  be- 
cause  DXCC  is  merely  a  game 
which  the  rocks  and  reefs  make 
more  Interesting  and  fun  to  play* 


And  besides,  the  R  and  Rs  are 
not  as  rare  on  the  radio  as  some 
countries  Furthermore,  world 
politics  actually  plays  little  part 
in  DXCCtng,  thus  no  attempt 
need  be  made  to  have  DXCC  re- 


flect the  world  at  large,  Le,,  real 
countries. 

The  con  side  of  the  argument 
points  out  that  it  is  nearly  Im- 

Continued  on  page  187 


Citl 

Vis 

A4XIH 

G4Gin 

A7XA 

DJ9ZB 

A?KO 

PO  Box  474?,  Ootia,  Qatar 

C07RCB 

Box  52.  Camaguey  {Ho  tRCs) 

CStBl 

CTIXK 

CT^CE 

A61K 

CT2DE 

WB3fFD 

€31 M  J 

EA3NE 

G31MK 

EA3WZ 

C31M5 

EA3MS 

CatTD 

WA30MQ 

C3TUB 

DL7HZ 

C31UI 

K7VAY 

C31UN 

DF3HN 

C31U2 

Wa7VDN 

C5ABK 

G3LQP 

C5AGC 

KB4Ga 

G5ACO 

W2TK 

DX3UB^1 

JA3UB 

WA2UUK/DU 

Wa9MFC 

066  A  P 

WB20H0 

EA^GJ 

BoK  &44.  Cuela 

EL6A 

K4SE 

FBflXV 

F6CJU 

Foazo 

FGEYB 

FM7BW 

WB4IWW 

FM7WW 

WB4AXN 

FM9FJE 

F5VU 

FPOFOM 

FPBFOM  WUHN 

FRIFLO 

Bo)t  200,  Tampon  via  97430  France 

DJ2aW/HB« 

CaUtoah  acfdress 

0F4GU/HB<J 

Caitt^ook  address 

HKOBKX 

WB4QFH  POBox  1139, 

West  PaiTTi  Beach  FL  33402 

HSIAMJ 

VE3DPB 

H4*1PD 

Box  350,  Hanlarl,  Solornons 

H44SH 

A01S 

I21ZC/IA5 

12USR 

J2aA2 

ISJN 

KG4KK 

N6AWD 

KG4VyM 

WB1COR 

KC6DG 

ADIS.  Q  Aditins,  PO  Box  3273.'*. 

Oklahoma  City  OK  73123 

wesoT/uc 

Ufa  nsk  rt  o  re — 

KA5CCD 
_/  ic*e    rt/  D.^i  inn   infnrmati 

OHOSUF 

OHIPA 

OH2VWOH0 

CaiibQ&k  address 

OHflXZ 

0H2KI 

aJ9MA 

8/80OBftNA 

PJ2FR 

KJTJ 

P29LB 

WB?FLB 

DJ1US/ST3 

DF2RG 

SV»AO 

KA2FRP 

SVtAT 

Af4e 

TLAJM 

W5RU 

1V2U 

Box  520,  Abj{lr3n 

TU4AT 

HB9BTQ 

rU4AW 

K5TC 

T3AT 

G3X2F 

UAIPAL 

UAlOSM  Box  47,  Archarsgel 

VK9CCT 

VK5QX 

VK9ZG 

VK30T 

VPIKC 

W4HR 

VP2MM 

WICDC 

VP2VGA 

WA3UBN 

VP8PP 

W6TKV 

Va9CY 

K5HK 

VU2RAK 

wmrm 

YJ8DH 

J  A3  Aft  V 

YJSIND 

Box  39,  Port  Villa,  Vanvalu 

ZB26K 

80x292 

ZK1CF 

2L2AaF 

ZK2YY 

IQ5YV 

ZL3MA/C 

WRAWMS 

3BBBD 

K5BDK 

3B8ZV 

2LlBiL 

3B9ZV 

ZliBll 

302EI 

W5RBO 

3D6BS 

N7R0 

4S7EA 

WB90QU 

6H3AA 

Box  83i  Bagamoyo,  Tanzania 

5N0KUY 

^JIIMO 

&^4YV 

JA2AJA 

B09DX 

J2YAE 

fiQ7AZ 

Four  Winds,  Male.  Mali^lvas 

BGIRF 

WATZFS 

9G1RI 

Box  ?&,  Gtiana 

9i.A8PW 

Bureau 

BZfCS4 

9Y4eW 

QSL  Managers^Lists  of  QSUng  information  are  avaifabie  everywhere,  and  we  do  mean 
everywhere.  We  have  tried  to  make  this  iisi  useful  in  a  special  way  by  fisting  stations  actively 

worked  on  the  bands  during  the  month  of  August:  This  is  a  regular  part  of  this  DX  cotumn  in  73. 
you  wiit  note  some  fistings  which  are  the  same  as  they  have  been  for  years.  The  idea  ts  to  pro- 
vide you  with  useful  information  for  your  recent  DXing. 
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CONTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 


DELAWARE  VALLEY  RADtO 

ASSOC.  QSO  PARTY 
Starts:  0000  GMT  November  1 
Ends:  24O0  GMT  November  2 
The  Delaware  Valley   Radio 
Association  is  celebrating  Its 
50th  year  of  operation  with  this 
first  annual  QSO  party.  Con- 
testants must  work  a  total  of 
five    DVRA    members   on    80 
through  10  meters  during  the 
48-hour  period.  Use  the  tower 
portion  of  each  General  class 
phone  and  GW  band. 

Log  sheets  are  to  be  submit- 
ted to:  William  Gunnane 
KA28BZ,  Apt.  18,  Princeton 
Arms  East,  Granbury  NJ  0851 Z 
Please  include  an  SASE.  All  par- 
ticipants with  the  required  num^ 
ber  of  QSOs  will  receive  a  formal 
printed  award. 

DELAWARE  QSO  PARTY 
Starts:  1700  GMT  November  8 
Ends:  2300  GMT  November  9 

Sponsored  by  the  Delaware 
ARC.  Stations  may  t>e  worked 


once  per  band  and  mode  for 
QSO  and  multiplier  credlls* 

EXCHANGE: 

QSO  number,  RS(T),  and  DEL 
county,  ARRL  section,  or  coun- 
try, 

FREQUENCtES: 

CW— 1805,  3560,  7060, 14060, 
21060,  28160. 

SSB— 1815,  3975,  7275, 
14325,21425,28650. 

Novice— 3710,  7120,  21120, 
28120. 

SCORING: 

DEL  stations  score  1  point  per 
QSO.  Multiply  total  by  the  num- 
ber of  ARRL  sections  and  DX 
countries  worked. 

Others  score  5  points  per  DEL 
station  worked.  Multiply  total  by 
the  number  of  DEL  counties 
worked  on  each  band  and  each 
mod©  {maximum  of  36  multi- 
pliers possible).  Three  DEL 
counties  are  Kent,  New  Gastie, 
and  Sussex. 

ENTRIES  8i  AWARDS: 

Appropriate  awards  will  be 
given  to  the  top  scorers.  In  addi- 
tion, a  certificate  will  be  award- 
ed  to  all  stations  working  all 
three  Delaware  counties.  If  you 
work  a\]  three  counties  and  want 
the  WO  EL  Award,  send  two 
15-cent  stamps  and  an  address 
label.  Mail  logs  by  December 
15th  to:  Charlie  Sculley  AE3H, 
103  E.  Van  Buren  Avenue^  New 
Gastie  DE  19720.  Send  an  SASE 
for  a  copy  ot  the  results. 


Nov  1-2 

CALENDAR 

ARRL  Sweepstakes— CW 

Nov  1-2 

Delaware  Valley  Radio  Assoc.  QSO  Party 

Nov  8-d 

European  DX  Contest— RTTY 

Nov  8-9 

IP  A  Contest 

Nov  e-9 

Delaware  QSO  Party 

Nov  9 

International  OK  DX  Contest 

Nov  15 

DARC  Corona  10  Meter  RTTY  Contest 

Nov  15*16 

ARRL  Sweepstakes— Phone 

Nov  29  30 

CO  Worldwide  DX  Con  test -CW 

Dec  6-7 

ARRL  160- Meter  Contest 

Dec  6-8 

Connecticut  QSO  Party 

Dec  13-14 

ARRL  10'Meter  Contest 

Jan  10  11 

Hunting  Lions  In  the  Air 

Jan  17  18 

73's  International  160-Meter  Phone  Contest 

Jan  18 

FRAGAP  Worldwide  Contest                                   ' 

Mar  7-8 

1981  SSTV  Contest 

IPA  CONTEST 

Contest  periods  are:  0700  to 

1000  and  1400  to  1800  GMT  on 

l>oth  days,  November  8  &  9 

The  International  Police  As- 
sociation Radio  Club  (I PARC) 
British  Section  is  sponsoring 
this  year's  contest,  Participants 
are  eligible  to  work  the  Sherlock 
Holmes  Award  (SHA)  and  the 
contest  is  open  to  all  radio 
amateurs   and  SWLs.  Use  all 


bands  on  CW  and  SSB.  No 
cross-band  or  cross-mode  con- 
tacts are  permitted.  For  a  con- 
tact to  be  valid,  one  of  the  two 
stations  must  be  an  IPA  RC 
member.  Each  siatton  can  be 
worthed  only  once  per  band. 
EXCHANGE: 

Non-members  send  RSfll  and 
serial    number.    IPA   members 

Conf/nt/ed  on  page  199 


REmJS 


1980  MASSACHUSETTS 
QSO  PARTY 


Bristol  County 

Colorado 

KIKiT                            91,576 

KAiCLS 

104 

N1AS                             15,150 

Oelaware 

W1FJI                            14,112 

N3AHA 

368 

EBBex  County 

Georgia 

WA1UZH                       10,802 

K4VN 

326 

franklin  County 

Kentucky 

K1UR                                  554 

WA4QMQ 

146 

HamptiBn  County 

AB4Y 

140 

K1UR                                    6 

Montana 

Hampshire  County 

K7PGL 

182 

KIN  WE                          90,530 

KA1EA 

58 

K1UR                                 342 

Net^raskB 

Plymouth  County 

WiOLL 

74 

WB1ANT                      165,330 

New  Mexico 

KA1GG                           70.710 

KB5DQ 

140 

K1VUT                            18,142 

New  Jersey 

Berkshke  County 

K9CW 

168 

WB1HIH                       104,576 

WA2WJL 

156 

K1UR                               9,230 

W2CC 

S 

Middlesex  County 

KA2EQ0 

8 

KA1CLV                           4,500 

New  Yorjir 

K1UR                                   176 

WB2THN 

196 

Norfolk  County 

W2WSS 

150 

N1ADY                           10,678 

N.  Dakota 

KIMEM                           7,602 

KCliW 

112 

K1UR                                 170 

OkfBhoma 

Suffolk  County 

WD51G0 

170 

N1EE                            66,262 

KA5FVJ 

8 

K1UR                                   24 

Oregon 

Worcester  County 

KA7E0G 

74 

K1UR                                 156 

Pmnnsyhania 

WA3JXW 

24 

STATES 

Washington 

Arizona 

WDOOCL 

372 

AK7J                                      S8 

K7NW 

66 

California 

Wisconsin 

W6TPC                              562 

K9GTQ 

324 

W60UL                              120 

K9G0F 

210 

High  Novice  Score  KA1 CLV  with  4,500  points 

High  Score  In  1960  Mass.  QSO  Party— 

WB1  ANT  with  165, 330  points 
High  Club  Yankee  Clipper  Contest  Club  with  244,394  points 
KIUR  worlced  6  counties  mobile— 

1  St  in  3, 2nd  fn  4,  and  3rd  In  1. 
LU6EF  1st  Argentina 

PA3AIC  1st  Netherlands 


SPONSORS 


K1KJT,N1AS,W1FJI 
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A  LIFETIME 

■  N  "OPTOELECTRONICS"  FREQUENCY  COUNTER 


I 


1-  SENSITIVITY:  Superb  amplifier  circuitry  mth  pefformance 

that  canl  be  roatched  at  twice  the  price.  Average  sensitivity 

of  better  than  15  mV  from  10  Hz  to  5tX)  MHz  on  every  model 

and  better  than  30  mV  from  500  MHz  to  1 .1  GHz  on  the  Series 

801 OA  and  8013. 

2.  RESOLUTION:  0.1  Hz  to  12  MHz,  t  Hz  to  50  MHz,  10  Hz 

over  50  MHz. 

3-  ALL  METAL  CASES:  Not  only  are  the  heavy  gauge  alymmum 

cases  rugged  an6  attractive,  they  provide  the  RF  shielding 

and  minimize  RFI  so  necessary  in  many  user  environments. 

4,  EXTERNAL  CLOCK  INPUT/OUTPUT:  Standard  on  the  8010/ 
8013  series  and  optional  on  the  70 iO  series  is  a  buffered 

10  MHz  clock  time  base  input/output  port  on  the  rear  panel. 
Numerous  uses  include  phase  comparison  of  counter  time 
base  with  WWVB  (U.S.  National  Bureau  of  Standards).  Stand* 
ardize  calibration  of  all  counters  at  a  facility  with  a  common 
10  MHz  external  clock  signal,  calibrate  scopes  and  other  test 
equipment  with  the  output  from  precision  time  base  in 
counter,  etc,  etc. 

5,  ACCURACY:  A  choice  of  precision  to  ultra  precision  time 
base  oscillators.  Our  ±1  PPM  TCXO  (temperature  compen- 
sated xtal  oscillator)  and  =t  0. 1  PPM  TCXO  are  sealed  units 
tested  over  20-40 ""C,  They  contain  voltage  regulation  circuitry 
for  immunity  to  power  variations  in  main  mstrument  power 
supply,  a  10  turn  (50  PPM)  calibration  adjustment  tor  easy, 
accurate  setability  and  a  heavily  buffered  output  prevents 
circuit  loads  from  affecting  oscillator.  Available  in  the 8010  and 
8013  series  is  our  new  ultra  precision  micro  power  proportional 
oven  oscillator.  With  ±.05  PPM  typical  stability  over  10-45 ^'C, 
this  new  time  base  incorporates  all  of  the  advantages  of  our 
TCXO'sand  virtually  none  of  the  disadvantages  of  the  tradi- 
tional ovenized  oscillator:  Requires  iess  than  4  mmutes 
warm-yp  time,  small  phystcai  size  and  has  a  peak  current 
dram  ot  less  than  100  ma. 

6,  RAPID  DISPLAY  UPDATE:  Internal  housekeeping 
funchons  require  only  .2  seconds  between  any 
gateor  sample  time 


period-  At  a  1  second  gate  time  the  counter  will  display  a  new 
count  every  1.2  seconds,  on  a  10  second  gate  time  a  new  count 
is  displayed  every  10.2  seconds,  (10,2  seconds  is  the  maximum 
time  required  between  display  updates  for  any  resolution  on 
any  model  Nsted). 

7.  PORTABILITY:  All  models  are  delivered  with  a  115  VAC 
adapter,  a  12  VDC  cord  with  plug  and  may  be  equipped  with 
an  optional  ni-cad  recfiargeable  battery  pack  tnsmiied  within 
its  case.  The  optional  Nt-Cad  pack  may  be  recharged  with  12 
VDC  or  the  AC  adapter  provided. 

8.  COMPACT  SIZES:  State-ol-lhe-Art  circuitry  and  estlernal  AC 
adapters  allowed  design  of  compact  easy  to  use  and  transport 
instruments- 
Series  8010/8013:  3"  H  x  7-1/2"  W  x  6-1 /2"'  D 

Series  7010:  1-3/4''  H  x  4-1/4''  W  x  5-1/4"  D 

9.  MADE  IN  U.S.A.:  All  models  are  designed  and  manufactured 
at  our  modern  13,000  square  foot  facility  at  Ft.  Lauderdale, 
Florida. 

10.  CERTIFIED  CALIBRATION:  All  models  meet  FCC  specs 
for  frequency  measurement  and  provided  with  each  model  Js  a 
certificate  of  NBS  traceable  caJi  brat  ion, 

11.  LIFE  TIME  GUARANTEE:  Using  the  latest  State^of4he-Art 
LSI  Circuitry,  parts  count  is  kept  to  a  mmtmum  and  internal 
case  temperature  is  only  a  few  degrees  above  ambient 
resulting  in  long  component  life  and  reliable  operation.  (No 
custom  IC's  are  used.)  To  demonstrate  our  confidence  in  these 
designs,  all  parts  (excluding  batteries) and  service  labor 

are  I00°^o  guaranteed  for  life  to  the  original  purchaser. 
(Transportation  expense  not  covered). 

12.  PRICE:  Whether  you  choose  a  series  7010  600  MHz 
counter  or  a  series  8013  1,3  GHz  tnstfument  it  will  compete 
at  twice  its  price  for  comparable  quality  and  performance. 

MODEL  8010A/8013  1.1  GHz/1.3GHz 


MODEL  7010A  600  MHz 


ifiH*  fWSXMJiMi^  COOWIW 


i  0.0 


0  0  0  0  0.  0  =*^_ 


EE    ■OlO  Bplo.r.elronle.   inc. 


*vm»  —  mu 


••»*» 


lOOEL 


D10A 

D10  1A 

eoiOA 

ulu  1A 
J1O0&A 
§013  t 

i.05 


RANGE 


600  MH; 


AVG  SENsmvrry 


t  iQtii 


1  3GH2 


STABILITY 

2  1  PPM 

*  0  %  PPM 
:t  l**PM 

*  0  I  PPM 
I  06  PPM 
s  0  1  PPM 

i.O&PPM 


AGING         OESJGN     10  Hi  to 


^ppm^yi^     rcxp- 


500  MHj  to 


GATE 

TIMES 


soLuri 


EXT.  CLOCK     SENSITIVITY  Nl  CAD 

»A.  Fraq.  INPUTVOUfPUT     CONTflOL     BArTERV  PACK 


T  PFMrYR 


1  PPM'VR 


TCXO' 

OCXO'^ 
TCXO" 

OCXO* 


TSmV 


f  5  mV 


T  1.  tOsec 


(4| 


01.  .1.  t,  10  sea 


.1  Hi 


1  Hi 


to  Hi 
1  iGH^r 


10  H? 
ti  3GHr) 


YES 
OPTIONAL 


NO 


YES 
OPTION 


YE^ 
STANDARD 


YES 
STANDARD 


««ah 


YES 


YES 

OPTIONAL 


YES 


YES 

OPTIONAL 


O  =  JeHrTtpJBriiiiureCompei5a1^^fS^^S?li5fo^^^^^^^!^XO  -  ProoorltqnBl  Qven  Control liau  xtai^ffRyiof 


:RIES7010A 

010A         600  M Hi  Cognlar  ■  l  PPM  TCXO 
010  1 A      600  MHz  Counter   0,1  PPM  TCXO 

PJlONS: 

'O'H  Hanrilonilt  Bail  frif^l  shown'i 

^hCad^7D1  Ni-Cad  Battery  Pack  &  Charging 

GJrcullry  Installed  inside  Urjt 
zCro  Ejilarnal  Clock  Inpui/Ouipul 

ZC-7Q  Carry  Case   Padded  Slack  Vinyl 


119995 
£249.95 

£2  95 

$19.^ 

$3^.00 

S9  95 


SERIES  8D10A/801 3 

JI6010A  11  GH2Countar   1  PPM  TCKO 


#601 0.1  A 
ffa010,05A 

*raoi3.i 
«aoi3.05 


MGH2  Counter   0  1  PPM  TCXO 
1 .3  GHz  Counier  -  .(J5  PPM  Oven 
1  3  GHz  Counler  •  0, 1  PPM  TCXO 
1 ,3  GHz  Counlsr  -  .05  PPM  Oven 


OPTIONS 

*Nj  Cad-fiOi  Ni  Cati  Bsin^rv  P^t.u  A  Chi»rg«"q 

Circuitrv  instaued  inside  Ufiil 
#CC-aO  Cafry  Cas«    Psddtsd  9Jac*i  Vinyl 


$339.00 
S450  00 

5499. a€ 
$550.00 
S599-Q0 


S49  95 
S  9.95 


ACCESSORIES 

#TA'10Q        Tekescope  antenna  wjlti 


right  angle  0NC 

$  9.9a 

HF'^OQ 

Probe,  50  Ohm,  ix 

S1195 

#P-101 

probe,  LO'Pasg. 
Audio  Usage 

$16.95 

*P  102 

Probe.  Hi -Z 
Genej-ai  Purpose 

SIftJS 

iLf'MmO 

LOW  Frequency  Mu 
X  10.x  too  X  1000 

iripMei 

$1^995 

For  High  PtesDiuriorr  of  AuCEio 

Freq 

ctr 


i 


ERWS  Ordms  !0  U  S  aniJ 
:.0  D  c&tteci»Ofi  l««  £2  00  f  iorrda  orders  adi 


,E.  14th  Avenue,  Fort  Lau^er^ale7Florida33334 

TpDing  MarKjimg  a^d  insutaoce  to  a  rnaitjmym  ot  SiO  00  ^s»  Qxti^f  gi<ier^  *iiEi  ^^ 
Aiw  tax  P«f  sonaf  cti«cits  masl  c*e3i  Delof©  goods  are  sr»ipi 


1-800-327-5912, 

FROM  FLOfllOA  (305)  771 '2051^2    , 

J 


MBI 


RTjy  LOOP 


Marcf.  Leavey,  M.a  WA3AJR 
400$  Wmfee  Road 
Randatlstown  MD  27133 


November^ the  mont?i  of 
Thanksgiving^  And  what  does  a 
columnist  have  to  be  thankful 
for  if  not  his  readership.  Let's 
take  a  look  into  the  matlbag  and 
see  what  some  of  you  have  had 
to  say. 

We  start  off  this  month  with  a 
note  from  Frank  Saierno  iil  in 
Weirton,  West  Virginia,  who 
writes  that  he  recently  read  73*s 
Intfoduction  to  RJTY  (aval labia 
from  73's  Radio  Bookshop  at 
$2.00)  and  was  impfessed  by 
RTTY  art,  Frank  wonders  if  there 
are  any  current  sources  of  RTTY 
pictures. 

Sorry  io  say,  Frank,  I  know  of 
none.  A  company  representing 
Itself  as  a  purveyor  of  RTTY  art 
popped  up  in  these  pages  a 
number  of  months  back,  but  no 
one  had  seen  any  products.  It 
wouid  seem  as  though  some  de- 
mand exists  for  this  service, 
though,  and  perhaps  someone 
will  step  into  the  void  in  the  near 
future.  Until  then,  though,  the 
best  way  to  gel  pictures  is  off 
the  aif,  either  in  contacts  or  jusl 
by  monitoring-  Especially  at  this 
time  of  year,  with  the  Christmas 
season  approaching,  the  air* 
waves  are  full  of  sleighs,  rein- 


deer, and  scantily  clad  girls.  If 
you  do  not  have  facilities  to  re- 
ceive, perhaps  another  ham  in 
the  area  can  help  you  out.  Ask 
around. 

Chaplain  Paul  E.  Phelps 
WA8ZLJ/6,  a  major  fn  the  U.S. 
Army  stationed  in  California, 
writes  about  his  6800  computer 
system,  based  on  the  Motorola 
MEK-D2.  With  40K  of  RAM.  a 
Percom  LFD-400  disk,  and  a 
HAL  OS'3000  terminal,  Paul  has 
more  than  a  minimal  system!  He 
would  like  to  use  his  ASCII  print- 
er, type  unspecified,  to  copy  off 
the  air.  His  stumbling  block  is 
getting  the  five-level  Baudot 
code  Into  the  computer  for 
translation  to  ASCIL 

Well,  Paul,  there  is  no  way 
that  I  know  of  to  input  five-ievei 
Baudot  at  machine  speed  into 
an  ACfA.  Although  the  ACIA  is 
bastcaliy  a  UART,  it  uses  pro- 
grammable registers  to  set  up 
the  bit  pattern,  speed,  parity, 
etc.  Five  bits  fust  ain't  one  of  the 
choices!  Now«  you  can,  if  you 
need  to  input  through  a  serial 
port,  use  a  conventional  UART, 
such  as  the  1013,  to  input  five 
bits  onto  an  eight-bit  bus,  and 
lust  tie  the  extra  bits  down.  The 
technique  I  use  in  my  RTTY  pro- 
gram, also  written  for  the  6800, 
is  to  use  one  bit  of  a  PIA  as  a 
software  UART,  much  as  Motor- 
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oia  did  when  they  created  the 
{in)famous  MIKBUG.  Since  you 
do  not  need  the  whole  PI  A  for  in* 
put.  just  one  bit,  you  might  look 
closely  at  your  existing  I/O  slots 
to  see  if  there  is  not  one  lone  bit 
hanging  around  that  you  could 
use.  The  program  published 
here  about  two  years  ago  would 
make  an  easy  jol>  of  receiving 
with  such  an  input. 

Another  military  man,  Capt,  S, 
a  Anderson  W2GFN,  USN  RET, 
drops  a  line  about  a  machine  I 
have  not  heard  much  about.  He 
has  a  Teletype  Corporation 
Model  35  and  believes  that  the 
loop  current  should  be  500  mA. 
He  notes  that  this  is  no  real 
problem,  as  he  has  the  500-mA 
selector  magnet  driver  card.  He 
wonders,  however,  whether  the 
magnets  should  be  in  series  or 
parallel.  Tell  you  the  truth.  Cap- 
tain, I  donl  know.  But !  am  sure 
one  of  our  readers  does,  and  I 
wiil  pass  along  the  information 
as  soon  as  t  get  it. 

A  letter  from  Gary.  North 
Carolina,  brings  news  of  a  new 
RTTY  repeater,  Howard  Cochran 
W4PPN  relates  that  a  group  has 
formed  to  put  a  RTTY  repeater 
on  the  air  in  the  Raleigh,  North 
Carolina,  area.  The  frequency 
patr  to  be  used  will  probably  be 
1 44 J5/1 45.35  MHz,  in  the  new 
lower  subband*  Apparently ,  the 
more  widely  used  146.10/146.70 
pair  was  already  in  use  in  the 
area  as  a  voice  repeater.  How- 
ard makes  a  plea  for  groups  in 
other  areas  to  consider  RTTY 
when  laying  out  bandplans,  as 
well  as  other  non-voice  users. 

Of  the  continuing  saga  of  get- 
ting this  piece  of  equipment 
or  that  one  onto  RTTY,  there  is 
never  an  end.  Charles  Dykes 
K4CUU  of  Florence.  Alabama, 
has  been  trying  lo  key  the  FSK 
circuit  on  his  Kenwood  TS*180S 
with  an  Info-Tech  M-tSO-  While 
Info-Tech  advised  him  thai  the 
keyboard  should  work  just 
peachy,  he  has  had  problems. 
With  FSK,  he  is  reported  as  hav- 
ing  hum  or  ac  on  his  signal,  with 
a  fuzzy  mark.  No  protjiems  are 
noted  with  A  FSK  input  or  SSB, 
just  on  FSK,  Grounds  and  all 
have  been  checked,  and  Charles 
even  plugged  a  dummy  plug  into 
the  jack  and  got  the  hum  with* 
out  the  Info-Tech  or  cable  at* 
tached.  Kenwood  drew  a  blank. 
Any  of  y'all  {he  is  from 
Alabama!)  have  an  idea?  If  so, 
drop  me  a  note,  and  I  will  be  sure 
to  pass  it  along  to  Charles  and 
the  rest  of  us. 

Storage  of   messages,    pIC' 


tures,  etc,  is  always  a  head- 
ache, especially  if  you  have  to 
contend  with  miles  of  punched 
paper  tape.  Some  years  back  I 
tinkered  with  recording  A  FSK  on 
tape  as  a  storage  medium;  that 
was  B.K.C,  (Before  Kansas  City), 
don't  'cha  know,  but  it  worked, 
after  a  fashion.  Now  comes 
word  from  Stan  Henderson 
N6BHT;DU2,  a.k.a.  NNNiSlDR  on 
Navy  MARS,  that  he  is  doing  just 
that^  and  doing  it  well  Fig.  1  is  a 
diagram  of  just  how  he  does  H, 
too. 

Stan  uses  a  HAL  DS  2000KSR 
terminal  and  HAL  ST-SOOO  de- 
modulator. The  ST*5000  regener- 
ates audio  input  as  new  AFSK 
output  tones.  Recording  these 
clean  tones  solves  many  of  the 
problems  I  used  to  have  with  re- 
cording off-the-air  signals.  He 
uses  it  to  record  many  of  the 
transmissions  passing  through 
hts  station,  which  otherwise 
would  require  paper  tape.  Since 
he  uses  common  audio  cas- 
settes, he  has  many  of  the  same 
advantages  users  of  computer 
cassette  interfaces  enjoy,  such 
as  long  recording  times  In  a 
small  package  and  easy  avail- 
ability of  media. 

The  heartbreak  Stan  notes  is 
when  you  record  a  picture  at  the 
beginning  of  the  tape,  thus  on 
the  leader.  While  Stan  advises 
us  to  check  the  cassette  careful- 
ly  to  wind  the  leader  past  the 
heads,  he  could  also  use  the 
short  leaderiess  tape  now  mar- 
keted for  computer  use. 

A  small  audio  transformer  is 
used  to  match  the  speaker  out- 
put to  the  500'Ohm  line;  this 
would  not  be  necessary  if  a 
500-Ohm  output  were  available 
from  the  receiver.  Any  small, 
cheap  transformer  of  the  appro- 
priate impedance  should  suf- 
fice, 

Stan  has  a  viable  system 
here,  which  should  appeal  to 
those  who  cannot  get  paper 
tape,  or  who  need  an  auxiliary 
storage  system.  Incidentally, 
the  RTTY  Loop  in  the  April,  1978, 
73  Magazine  covered  various 
kinds  of  storage  media,  includ- 
ing audio  tapes. 

More  on  the  boards  for  next 
month— "Something  for  Every- 
one," as  the  song  goes.  Have 
something  you  would  like  to 
share  with  other  RTTY  or  com- 
puter freaks?  Drop  it  along  to 
me,  at  the  above  address,  for  in- 
clusion in  the  Loop.  Please  re- 
member, though,  if  you  want  a 
personal  repfy.  to  include  a  self- 
addressed,  stamped  envelope. 
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SOMETIMES 
THE  BEST  COSTS 
A  UTTLE  MORE. , 


BUT  you  get  a  LOT  more 

for  your  money. 

For  instance: 


9  Full  length  72  character  fine  and  24  line  screen 

•  True  "ASR'^  operatJon— type  into  50  line  on-screen 
buffer  while  receiving 

•150  line  receive  buffer  and  power  off  EAROM  storage 

•Ten  HERE  IS  messages  plus  CW  ID.  WRU.  and  SEL-0\L 

•Original  split-screen  plus  bright/dim  display  of  RX/TX  text 

•  Control  Functions  dearly  marked  on  the  keytops 
•On  screen  status  indicators  and  time 

•rai  eye-ease  green  screen  pHosphor  (white  also  available} 

•All  three  modes-^CW,  Baudot  RTTY.  and  ASCII 
Computer  code 

•Upper/lovwef  case  ASCII  with  all  control  ctiaracters; 
11&-9600bayd 

•ST6000  multiple  active  filters  and  detectors 
for  super  reception 

•Crystal  controlled  TX  tones  matched  to  RX  filters 
for  true  transceive 

•  Interface  LOOP,  R3232.  MIL188  and  CMOS  with 
no  extra  options  to  buy 

•FufI  RS232  Modem  connector  and  full  or  half-duplex 
for  computer  use 

•HAL  one  year  warranty  and  ten  years"  experience 
with  RTTY 


...AND  THEN 
SOMETIMES 
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ESN'T! 


COMPARE  with  other  similarly 

priced  systems — note  these 

extra  features  and  better 

performance  for  fewer  dollars: 

•  Full  length  72  character  tines  and  24  line  screen 

•"  Semi-ASR"  operation  by  typing  into  255  character 
buffer  wh/tB  receiving 

9  Pretype  the  entire  1 728  character  screen 

•Two  programmable  HERE  IS  messages  plus  CW  ID 

•Keyboard  Operated  Switch  (KOS)  for  automatic  TX/RX  controJ 

•  Bright/dim  display  of  RX/TX  text 

P Labeled  controlled  keys  plus  on-screen  status  line 
for  easy  operation 

•All  three  modes— CW.  Baudot  RTTY.  and  ASCII 
Computer  axle 

•t-175  wpm  CW;  60. 66.  75.  100. 133  wpm  Baudot; 
110. 300  baud  ASCII 

•Word  wrap-around.  Unshift  On  Space,  Synchronous  idle 

•  Edit  as  you  type  with  Word  Mode 

•High  performance  external  demodutator  rather  than 
built-in  compromise 

•  Internal  Loop  Supply  and  Motor  control  for  full  TTY 
machine  compatibility 

•Sotid  state  RTTY  Loop  interface;  both  cathode  and 
grid-block  CW  outputs 

•HAL  one  year  warranty  and  ten  years'  experience  in  RTTY 
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ESM914.  ST5000 . . .  $1029* 


LOOK  FOR  THE  BEST  orTHE  MOST  ECONOMICAL ...  WE  HAVE  BOTH! 


HAL  COMMUNICATIONS  CORP 

Box  365 

Urbana,  Illinois  61801 

2173677373 
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Prices  for  U.S.  customers  purchasing  complete  systems 
as  specified  in  our  catalog  Write  for  our  complete 
catalog  for  detailed  specifications  and  other  system 
combinations.  Prices  and  specifications  subject  to 

change  without  notice. 

For  our  European  cuslomers,  coniact:  Richter  &  Co-  D3000 
Hannover  T  •  TransradJO  SA,  6816  Bissone/Lugano  •  Radio 
Shack  Ltd.,  London  NW6  3AY  •  Enk  Torpdahl  Telecom.  DK  3660 
Sienlose  Denmark 


AWARDS 


BiliGosneyWBTBFK 
2665  North  7250  East 
Whidbey  Island 
Oak  harbor  V^A  98277 


Over  the  past  year,  it  has  been 

my  pleasure  to  work  with  a  very 
knowledgeable  friend,  Mr, 
Chuck  EHis  W0YBV.  founder,  ed- 
Itor,  and  publisher  of  the  New 
DX  Awards  Guide.  Determined 
to  GOnsoiidate  a  singie  source  of 
information  for  would-be  OXers, 
Chuck  has  compiled  what  I  feel 
is  probably  the  most  compre- 
hensive awards  manual  in  exis- 
tence today. 

I  believe  one  of  the  features 
particularly  orlginaj  is  that 
Chuck  has  provided  application 
forms  for  the  many  incentives 
offered.  Though  these  applica- 
tions are  not  a  specif  ted  format 
of  the  sponsor,  they  cart  be  ap- 
preciated as  a  great  ard  to  the 
many  volunteers  who  have  to 
validate  applications  as  they  are 
received. 

Packed  within  the  covers  of 
this  lB4-p3ge  manual,  you  will 
find  award  programs  featured 
from  all  parts  of  the  world- 
Whai's  even  greater,  the  manual 
is  assembled  in  a  loose-leaf  for- 
mat so  changes,  additions,  and 
deletions  easily  can  be  made  as 
they  occur. 

A  lot  of  hard  work  and  count- 
less hours  burning  the  midnight 
oil  went  into  the  editing  of  this 
publication.  Conservatively 
priced  at  $14,95  prepaid  ($14.95 


+  16  02.  postage  charge  for 
overseas),  I  consider  this  man* 
uat  a  must  boy  for  the  serious 
award  hunter.  Be  sure  to  inform 
Chuck  that  you  read  about  his 
Awards  Guide  right  here  in  the 
Awards  Column  of  73.  And  most 
important,  should  you  learn  of 
additional  awards  which  either 
Chuck  or  myself  can  utilize  for 
either  of  our  awards  publica- 
tions, be  sure  to  submit  them  at 
your  earliest  convenience. 

Order  your  New  DX  Awards 
Guide  by  enclosing  your  pay- 
ment to  Charges  Ellis,  Box  1136 
Welch  Station.  Ames  lA  50010, 

Traveling  south  of  the  border, 
this  month  we  learn  of  three  very 
popular  awards  from  the  coun- 
try of  Brazil. 

PACW  AWABD 

The  PACW  Award  is  issued  by 
the  Para  CW  Group,  our  South 
American  friends  in  Brazil.  To 
qualify  for  this  awards  amateurs 
must  have  worked  at  least  two 
of  the  PACW  members  via  CW 
on  or  after  January  1, 1980. 

To  appty  for  this  award,  state 
the  callsign.  date  and  time  In 
GMT,  and  signal  report.  Appli- 
cants are  requested  not  to  send 
QSL  cards!  Have  your  list  of 
contacts  verified  by  two  ama- 
teurs, a  club  secretary,  or  by  a 
notary  public.  Award  fee  is  10 
IRCs.  Send  your  applications  to: 
PACW.  PC  Box  203.  66.000 
Belem,  Para,  Brasil,  South 
America. 
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1  might  add  that  this  award  Is 
avaHable  to  shortwave  listeners 
as  welL  The  same  award  rules 
apply. 

PACW  members  who  qualify 
for  contacts  are:  PYSAA, 
PY8ACR,  PY8ACS.  PY8AFH, 
PYfiBI,  PY8DP,  PY8EU  PY8FI, 
PYaHP,  PY8JS,  and  PY8ZIC, 

My  special  thanks  to  Fred 
Van  Aalst  WR4RAD  for  provid- 
ing this  award  information  for 
our  column. 

CWSP  AWARD 

The  CWSP  Award  is  issued  by 
the  "Sao  Paulo  Group  of  CW" 
for  all  radio  amateurs  who  have 
worked  five  different  members 
of  the  organization  on  CW  only- 
To  be  valid,  all  contacts  must  be 
made  after  October  15,  1976. 

Do  not  send  QSL  cards  when 
making  application.  Merely  list 
all  five  QSOs  by  stating  the  call 
of  the  station  worked,  the  date 
and  lime  in  GMT,  the  band,  and 
signal  report.  Enclose  your  ap- 
plication  along  with  an  awards 
fee  of  10  IRCs.  Be  sure  to  have 
your  list  of  contacts  verified  by 
at  least  two  amateurs^  a  radio 
dub  secretary,  or  by  a  notary 
public.  SWL  endorsements  also 
will  be  granted  utilizing  the 
same  rule  requiremertts.  Special 
endorsements  will  be  given  for 
10,  20.  30,  and  additional  multi- 
ples of  10  stations  worked. 

Mail  your  application  to: 
CWSP,  PC  Box  No.  15.098,  01000 
—  Sao  Paulo,  Brasil,  South 
America. 

CWSP  members  are:  PY2  AA, 
AAI.  ACH.  ADI,  AEO,  AES,  APE. 
ARX,  ASI,  ATU  AVB,  AWL,  BTR. 
BW.  BWD.  BZO.  CJW.  CPU. 
CQM,  CZX.  DCP,  HDP,  DJE, 
DMU  DY,  EM,  EMM,  ESY,  FFA, 
FWa  FWT,  GPA.  GVV,  GXG, 
GWF,  GWO.  GYB.  JM.  JN,  JX. 
KN.  OE,  RG,  Si,  TR.  WD.  WSS, 
KB.  YP,  ZA,  and  PY1DG/2, 

BRYLA  AWARD 

The  YLs  of  Brazil  offer  a  spe- 
cial award  incentive  for  working 
the  many  YLs  of  their  own  coun- 
try and  countries  around  the 
world. 

Known  as  the  BRYLA  Awards 
the  applicant  must  make  con> 
tact  with  YLs  of  12  countries  on 
3  continents  plus8  YLs  In  Brazil. 

List  the  usual  logbook  infor- 
mation and  have  your  contacts 
verified  b-^  at  least  two  ama- 
teurs, a  local  club  secretary,  or 
by  a  notary  public.  Submit  your 
application  along  with  an  award 
fee  of  TO  IRCs  to:  Therezinha 
Cardoso  PT2TF,SQN  102,  Bloeo 


E  Aplo  604,  Brasilia  DF  CEP 
70.000  Brasil,  South  America. 

And  while  speaking  of  YL 
Awards,  we  have  a  coupie  I'd 
like  to  mention  that  are  being  of- 
fered stateside. 

DX-YL  CERTIFICATE 

Known  as  the  DX-YL  AWARD, 

applicants  may  only  be  YL  oper- 
ators. They  are  reQuired  to  v^ork 
25  other  YLs  outside  their  own 
country.  All  contacts  must  have 
been  made  on  or  after  April  1, 
1958,  to  qualify. 

All  QSOs  have  to  be  made 
from  the  same  QTH.  or  within  a 
25-mile  radius.  Contacts  do  not 
have  to  be  with  25  separate 
countries  but  contacts  with  26 
DX-YLs  are  required. 

Do  not  send  QSL  cards!  Have 
your  logs  verified  by  at  least  two 
amateurs  or  a  local  radio  club 
official.  Submit  your  log  to  the 
Aw^ard  Custodian:  Emma  Berg 
W©JUV,  RFD  2  Box  171,  Law- 
rence KS  66044.  Stickers  will  be 
awarded  for  each  group  of  10 
YLs  contacted  outside  your  own 
country. 

Even  though  there  is  no 
charge  for  the  DX-YL  Award,  ap- 
plicants may  donate  stamps  or 
small  amounts  of  cash  to  defray 
costs, 

DX  YLCC  AWARD 

Looking  over  the  rules  of  the 
DX-YLCC  Award,  I  would  have  to 
say  that  this  is  probably  one  of 
the  toughest  awards  on  the  DX 
scene.  To  qualify,  two-way  com- 
munications must  be  made  on 
any  amateur  band  with  100  dif- 
ferent  licensed  DX  YLs,  with  not 
more  than  two  YL  contacts  from 
any  one  country; 

All  contacts  must  be  made 
from  the  same  QTH  and  not  to 
exceed  a  25- mile  radius  if  a 
change  of  QTH  is  necessary. 
Any  band  or  mode  may  be  uti- 
lized, but  crossmode  contacts 
do  not  count 

YLs  contacted  must  be  lo- 
cated in  countries  listed  on  the 
ARRL  DX  Countries  List.  The 
QSL  confirmation  must  cfearly 
state  the  station  contacted  was 
operated  by  a  duly  licensed  wo- 
man amateur  operator* 

QSLs  are  to  accompany  all 
award  applications.  Include  a 
list  of  contacts  in  prefix  order. 
Include  the  callsign,  operator's 
first  name,  the  band  and  mode 
of  operation,  and  the  dale  and 
time  in  GMT. 

Though  the  award  Is  Issued  at 

Continued  on  page  185 
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1234-240  p  — 21  Custom 
Spcffkcr  Enclosure  Projects 
You  C«n  Build  ($12.95) 
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An  Extraordinary  Offer  to  introduce  you  to  the  benefits  of  ti^embersfiip  in 

ELECTRONICS  BOOK  CLUB 


take/t  of  these  24  unique     ^  ^  Q^  ^^'^ 
any  V¥  electronics  books       ^    w  ^H  ALL 


(values  toMOV°)  for  only 


SIX 


with  a  Trial  Membership  in  the  Book  Club  that  guarantees  to 
save  you  25%  to  75%  on  a  wide  selection  of  electronics  books 


OitderstS 


1169-504  p— Th(f  GIANT 
Handbodk  at  Com pu tor 
Proj&cis  fS15  95) 

The 

«AWT 

Handbook 


Computer   i 


1 146-504  p. — Radto  Propaga- 
tion Handbook  ($17.95) 
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1113-182  p —UnderfttAnding 
El«clfonkc»  (M.95) 


t?2S*3Z2  p— Master 
Handbcot(  of  Etectrooic 
TatiEo^  &  Formulas — 3rd 
Edilton  |St4.95} 


i,#ia*'»^ 


■Cif*? 


t13e-S04   p.^Practical 
EfectronJcS  Math  ($15.95) 


,nir  11**  "Tjiirf  ■«'  ***       ^ 


B224'672  p.— The  Complete 
HandtMsok  of  R«<ldi>  Recclv- 
trs  &  Trar^smltters  ($19.95) 

TKELH'       ' 


—  N»P-*  KiiMi  ,4^ 


1097-197  p.— AH  About 
Telephortet  (S7.95} 


iOfr^aOp— The  Power  Supply  00^    XO    REFAIR      1006-196  p.— Build-11  &O0*  of 
Handbook  (SI  2,M>  ^^«    .tf^^^V^f*      Sol«r  HmHa^  pfO>iictt  (S9  95) 


ll6T-l6Bp.— EleclfOfA; 
S^nth#»i«ri  ($9.95) 


^^^M 


119$^7&  p.— Th«  Master 
fC  CoolHwok  (Si 5. 95) 


m 9-434  p.— Cofor  TV 
TroybFe  Faclhooh— 
Probt«fT»s  &  Solutionis 
4lh  E^Bon  (S12.95) 


M 69- 102  p- — HOW  To  Repair 
Qoclil|S9.95) 


COLOR  TK 


\ii^ 
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971-1S6  p.—  Miniproc«s»or»: 
From  Calculator*  loComput^rs 
(S9.95) 


FACTBOOK  ?HoRt^?^ 


Control    including  FlocketQi  A 
Ro*sot4     3nd  Edition  ($1295) 


l«HiE»H, 


1255-3Da   p.— The   Completn 
ShOttWdvfr  Listener  g 


Ma»«*V,.  of 
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86T^253p— Dliplny  ei«- 


^fi!L^^ 


Pf*f*' 


tlett»^f»' 
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r«i-t-4;|!s^r .' 


1D&9'44g  p.— Thft  Corfiplet* 
Handbook  of  Magnetic  Rvc&rd- 
tng  (S1S.$5> 


5    flDD'Sfi^MEfiT  ^c 


fi7  244  p^l06  Easy  ^t«^- 


SOD- 704  p  — 4yia»lftr  Hand- 
book Of  too  1  Practical  EIk- 
troftlc  CircMilft  {|1S  9$} 


1212-504  p— Tha  PfiClitii 
Handbook  ol  Amateur  R»dio 
FM  A  AppetatBTS  iS15  9S) 


li$6-26Q  p— Adding  Solar 
■     t  To  Vour  Hom«  rS  12. »S} 


Facts  About  Club  Membership 


•  The§i(iffodyctof|  ExnbsOT  your  ctipictatvvpjmishefi  rttjil 
pnca  ot  up  t«  liaUO  Thfy  ire  ^oa^  la  ai^  W^W  - 

c  jJ  eotti|!e''ft*fia'mg!  with  fouf  Tnal  Hembcfsliip 

•  "fo^j  «di  ffctivt  trie  Ctah  im  t^cscntaiif  Mit cmtint  S«tec- 
ticn^  AJEetititei,  a»d  athef  boohs  evenr  4  wecAs  ri3t  a  itst) 

•  »t  imi  *inr  me  S^^eciton.  do  n^Tng.  tt  w»N  b«  sent  Ki  you 
J  u ! amat i Cii i^  li  lOu  do  iwi  Knsb  to  rwtrve  Iht  S«(tci lon  ot  jf  ifou 
*iinf  to  Ofdw  one (rf  the  manj  Atrernales  Cffleced.  you  simEHf  |ive 
instructions  on  the  rep^y  lofm  {^nd  in  the  enwdopei  provided 
jnd  retuin  it  ID  us  tif  the  date  specilied  This  date  allows  you  at 
least  10  days  in  which  to  return  the  fwrn  tf,  because  of  late  mail 
delivery  you  do  not  have  10  days  to  >ti^h«  a  decision  and  ^o 
jecetve  in  unwar^ted  Selection,  you  may  felyrn  it  at  Clyb  es 
p*?rise 

•  To  tofTipleie  your  Trial  Wemfiership.  ypu  ne&fl  buy  only  fou^ 
additional  muriltiiy  Seifrdtions  or  AlteFrat&s  during  the  next. I? 
monlhs.  "^ou  may  cstitei.  your  Memtfersliip  anj  tim«  after  you 
puicha^e  ihese  lour  boohl 

9  All  books —including  Ih&lntroduclorv  Offer— are  lully  returri 
atjle  atT«f  10  day^  if  you're  no!  compeetely  satisfied 

•  All  books  are  Qflered  at  low  MemOer  prpces   dIl^^  a  sin  a  II ' 
ODsta^e  and  handling  charge 

•  ContiiHiini  SofliiS  11  you  conlinue  after  itifj  Tnai  Membeistiip 
yOM  Hi1t  eain  a  Dividend  Certificate  for  every  book  you  pur thist 
Three  Cerljticatei  plus  payment  ol  the  nominal  sum  ot  $  I  99  Hrtii 
entalie  yOu  to  i  vj^ua&lr  tok  Orwidend  of  your  thoicf  Mifticrt  you 
may  choo&e  from  i  Ir^l  prDvided  Wemben 


MA\  we  ^i\^  y  till  >  cAJi  i  hit  III' c  <>l  5  *  HI  rR">t  practKaJ 
Liine-aRd-ninm-y-!ytvinie  thwik^  ^s  pan  rif  an  un- 
usual iiffer  (rfa  Tria]  Membf  r^hip  in  lileaPHw^  Bot^k 
Gub? 

Here  are  quality  hardtw  igrwi  vf  »lumt&,  eifcJi  espe- 
cially desig^red  to  ht^ip  yng  uicrtfaijiir  yiMir  know-bttw. 
eiftnung  p^iw^r,  and  enj<^»jp  m^ni  i  if  rk**:  ironies  \lluii- 
ev€r  yimr  mtere^ii  m  elect ftmicn,  yiHiTl  find  EI^- 
irimif^  B^w^k  Club  ♦jffers  pr^tilK^I.  qualit>  l>in>ks  that 
you  can  piii  tti  iitunediate  Ujjt-  ar>d  benefit 

This*  extranriluiarv  nffer  i*-  tritf  nded  In  prnve  lo 
you  thrfiuuh  your  tiiwn  expfnenc^*.  thnl  these  very 
real  adv^nt^f^es  caxi  be  yciurh.  ihiit  ii  t^  ptjssibte  tu 
keep  up  *"iEh  the  titer^iiure  published  in  yr>ur  areas  uf 
interest .  iind  U\  save  nubstajitially  while  so  6mn%.  As 
pari  of  your  Trial  Membership,  ynii  need  purihiise  as 
few  as  ffiur  bfink^  duriii)*:  the  cruniuK^  12  months.  Vau 
wnuld  pn>bnbly  buy  at  leai^i  this  n5;uiy  innyway,  wiih- 
nut  ihe  substantia]  sBvin^^i  nfft*red  ihniugh  Club 
Membership. 

Tn  siijri  yitur  Mt'mbersli;p  nii  these  jiitrattive 
lentiii,  simply  fill  nut  and  m<u1  the  coupon  njday.  Vqu 
wilj  receive  the  6  bcKiks*  of  yijur  chiHte  for  lO-dav 
mi,pectiim.  VnU  NEED  SEND  NO  MONEY,  H 
you're  not  delighted,  return  the  b<iok>  wiihin  If)  days 
and  your  Trial  Men\b*:Tship  wjj  b^  canrelied  without 
cost  of  obligation. 

EUCTRONICS  BOOK  CLUa,  Bluf  Rt«||e  Sumittit.  Pa  17214 


ELECTRONICS  BOOK  ClUB  .3., 

Blue  Ridge  Summit  Pa.  17214 
Please  open  my  Trial  Membership  m  ELECTRONICS 
BOOK  CLUB  and  senfl  ine  tlie  6  books  circled  below.  I 
understafid  the  cost  of  the  books  I  bave  selected  is 
only  S2.SS  for  all  6.  plus  a  small  shipping  charge. If 
not  delighted.  I  may  return  the  hooks  wthrji  10  days 
and  owe  nothing,  and  have  my  Trial  Membership 
cancelled.  I  agree  to  purchase  at  least  four  addi- 
tional books  du ring  the  next  1 2  months  after  which  I 
may  cancel  my  membership  at  any  time. 

800    806    861     &a7    971     1006     1059    1066 

1097  11131119  1136  11461167  1168  1169 
1196  1199  1212  1222  1225  1234    1255  8224 
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City__ 


State 

^ Valid  fur  nev  Members  onty  roreign  and  Canada  add  11%  ^$t-t1| 
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REVOLUTIONIZES  THE  STATE  OF  THE  ART 
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INTRODUCE  THE  BRILLIANT  NEW  PCS-2000 


NOT  $550.00 


FALL 
SALE 
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MICROCOMPUTER 
CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 
2  METER  FM  TRANSCEIVER 


NOT  $550.00 
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maxtj^i'  clUllttiJ 


COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


FREQUENCY  RANGE:   Receive  and  transmit:   144.00  to  147J95  MHz, 

5Khz  steps  +  MARS^CAP  CAPABiLITY  BUiLUN  (142-149.995  MHz). 

ALL  SOLfD  STATE-CMOS  PL  DIGITAL  SYNTHESJZEO. 

SiZE:   UNBELIEVABLE!  ONLY  6  3M"  x  2  3/8"  x  9  3/4".  COMPARE! 

MICROCOMPUTER  CONTROLLED:  Aj«  scanning  and  frequency-control 

functions  are  performed  by  microcomputer. 

DETACHABLE  HEAD:  The  conlro!  t\ead  may  be  separated  from  the  radio 

for  use  in  limited  spaces  and  for  security  purposes, 

SfX-CHANNEL  MEMORY:  Each  memory  is  re-programmable.  Memory  Is 

retained  even  when  the  unit  is  turned  off, 

MEMORY  SCAN:  The  six  channels  may  be  scanned  in  either  the  ^"busy" 

or 'vacant''  modes  for  quick,  easy  location  of  an  occupied  or  unocctipied 

frequency.  AUTO  RESUME.  COMPARE! 

FULL-BAND  SCAN:  All  channels  may  be  scanned  in  either  "bysy"  or 

'Vacant"  mode,  This  Is  especially  useful  for  locating  repeater  frequencies 

in  an  unfamiiiararea.  AUTO  RESUME.  CQMPAT^E! 

INSTANT  MEMORY-1  RECALL:  By  pressing  a  button  on  the  microphone 

or  front  panel,  memory  channel  1  may  be  recalled  for  immediate  use, 

MIC-CONTROLLED  VOLUME  AND  SQUELCM;  Volume  and  Squelch  can 

be  adiusted  from  the  microphone  for  convenience  in  mobile  operation. 

ADDITIONAL  OFFSETS:  Provides  three  additional  offset  vatues:  +0.4 

MHz^  +1  MHz  and  +  1 .6  MHz.  Other  offsets  may  also  be  obtained. 

25  WATTS  OUTPUT:  Also  5  watts  low  power  for  short-distance  commun- 


ication. 

DIGITAL  S/RF  METER  :I_EDS  Indicate  signal  strength  and  power  output. 

No  more  mechanical  meter  movements  to  fall  apart! 

LARGE     ^^-INCH     LED     DISPLAY:     Easy-to-read     frequency    display 

minimizes  "eyes-off-the-road"  time. 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT  PANEL: 

Any  frequency  may  be  selected  by  pressing  a  microphone  or  front-panel 

switch. 

SUPERIOR  RECEIVER  SENSITIVITY:   0.28  uV  for  20-dB  quietmg.  The 

squeich  sensitivity  is  superb  requiring  less  than  0.1    uV  to  open.  The 

receiver  radio  circuits  are  designed  and  built  to  exacting  specificatiorrs, 

resulllng  in  unsurpassed  received-signal  intelligibiltly. 

TRUE  FM,  NOT  PHASE  MODULATION:   Transmitted  audio  quality  is 

optimized  by  the  same  high  standard  of  design  and  conslruction  as  is 

found  in  the  receiver.  The  microphone  amplifier  and  compression  circuits 

offer  intelliglbifity  second  to  none. 

OTHER    FEATURES:    Dynamic   Microphone,    built    in   speaker,    mobile 

mounting  bracket  ,  external  remote  speaker  jack  (head  and  radio)  and 

much,  much  more^  All  cords,  plugs,  fuses,  microphone  hanger,  etc. 

included.  Weight:  6  lbs. 

ACCESSORIES:    15^  REMOTE  CABLE $29.95.     CS-6R    A/C  POWER 

SUPPLY $49.95.  TOUCHTONE       MIC,       KIT $39.95 

EXTERNAL  SPEAKER $18.00. 


AMATEUR- WHOLESALE  ELECTRONICS  ORDER  NOW  TOLL  FREE 


8817  S.W.  129th  Terrace.  Miami,  Florida  33176 
Telepfione  (305)  233-3631  •  Telex:  80-3356 

Hours;  9-5  Mofl,-FrL 


^S 


U.S.  DISTRIBUTOR 

DEALER  INQUIRIES  INVITED 


LEm  LINES 


Dave  Mann  K2AGZ 
3  Daniei  Lane 
Kmnelon  NJ  07405 

As  long-time  readers  of  Leaky 
Lines  may  know,  my  real  line  of 
work  is  a  bit  off  the  beaten  track. 
I've  been  a  professional  song- 
writer for  years,  having  been 
lucky  enough  to  have  produced 
several  pretty  important  songs. 
This  can  lead  to  complications 
when  you  want  to  get  on  the  air 
for  a  few  contacts.  Word  has  a 
way  of  getting  around  and  it  can 
be  a  real  problem. 

One  thing  I  duck  immediately 
ts  any  query  concerning  the 
titles  of  my  songs.  Then  comes 
the  inevitable  question:  "Have 
you  written  anything  that  I  might 
know?" 

''Sure!"  I  answer,  making  a 
joke  out  of  it.  'The  Star  Span- 
gled Banner;'  "Happy  Birthday 
to  You"  and  "Hail,  Hail,  the 
Gang's  All  Here."  This  usually 
will  discourage  any  further 
questions— but  not  always. 
There's  always  that  persistent 
cuss  who  gets  an  idea  in  his 
teeth  and  hangs  on  like  a  butl- 
dog.  I  generally  teJi  him  to  go  to 
his  local  library's  reference  sec- 
tion and  look  me  up  in  the 
ASCAP  Biographical  Dictionary, 
where  he  can  find  the  informa- 
tion. But  even  that  doesn't  satis- 
fy some  of  these  people, .  ,they 
simply  won't  take  no  for  an 
answer.  But  I  want  no  part  of  it, 
for  good  and  ample  reasons. 

I  was  once  in  contact  with  a 
ham  who  was  interested  in  my 
writing  credits.  Some  days  after^ 
ward,  I  got  a  piece  of  mail  and 
lor  some  reason  failed  to  deai 
with  it  in  my  customary  fashion, 
(I  generally  mark  It  ''REFUSED" 
in  big  red  letters  and  give  it  back 
to  the  postman.)  1  opened  the  en- 
velope inadvertently  and  regret- 
ted it  immediately,  for  there 
were  some  song  lyrics  inside,  I 
glanced  at  them  qulckty  and 
threw  them  right  into  the  basket. 


Apparently  one  was  called  "I 
Remember  September." 

About  two  years  later,  I  wrote 
a  song  called  "November  Mem- 
ories/' a  totally  undistinguished 
song  that  was  unsuccessful.  It 
wasn't  even  my  title,  but  that  of 
my  co-writer.  But,  evidentiy  the 
guy  who  had  sent  me  the  unso* 
licited  manuscripts  had  a  son 
who  had  recently  completed  law 
school,  and  he  must  have  con- 
vinced the  joker  that  he  ought  to 
file  an  action  claiming  plagia- 
rism or  infnngement. 

I  had  to  get  an  attorney,  he 
had  to  file  briefs,  and  there  were 
ali  sorts  of  other  costs  invoived, 
not  to  mention  the  enormous 
loss  of  time.  Despite  the  noto- 
rious tone  deafness  of  judges 
and  juries,  the  case  was  thrown 
out.  The  guy  didn't  get  a  penny. 

Why  was  he  unsuccessfui? 
Simply  because  there  was  noth^ 
ing  even  remotely  similar  in  the 
two  songs.  Only  the  titles  were 
somewhat  related  because  of 
the  use  of  a  month  and  the  con- 
cept of  memory.  But  titles  are 
not  protected  by  copyright.  That 
is  why  they  write  thousands  of  '1 
Love  Your.,."  songs.  There's 
no  possibility  of  doing  anything 
truly  original  any  more.  All 
songs  are  variations  of  other 
songs. 

Notwithstanding  the  unvar- 
nished truth  that  professional 
songwriters  have  no  intention  of 
becoming  involved  with  ama- 
teurs^  these  characters  (and 
there  must  be  millions  of  them) 
insist  upon  imagining  that  the 
world  is  just  waiting  breathless- 
ly for  their  "masterpieces/*  It's 
ridiculous. 

That's  why  I  detest  it  when 
hams  insist  on  talking  about 
songs.  How  do  you  suppose  a 
physician  would  feel  about  dis- 
cussing medicine  on  the  air? 
How  would  a  professional  ath- 
lete feel  about  arguing  with 
some  dummy  who'd  never  gone 
beyond  sandlot,  pickup  ball 
games?  I'm  not  looking  for  col- 
laborators ...  I  have  more  than  a 
sufficiency  of  them.  What 
makes  some  amateur  think  that 
a  professional  would  be  even  re- 
motely interested  in  collaborat- 
ing with  him? 

I  wasn't  exaggerating  about 
enormous  throngs  of  would-be 


songwriters.  Tve  been  stopped 
on  highways  by  state  troopers 
who,  when  they  found  out  what  i 
do  for  a  living,  Immediately 
pulled  some  scruffy  song 
poems  out  of  their  tunic  pock- 
ets, and  tried  to  pressure  me  to 
write  melodies  for  them.  I  de- 
murred, preferring  to  take  the 
summons  instead.  I've  been  ap- 
proached by  elevator  operators, 
waiters,  busboys,  dentists,  ser* 
vice  technicians  and  mechan-^ 
ios,  school  teachers,  grocery 
clerks,  mailmen,  barbers 
(they're  just  about  the  worst), 
painters,  plumbers,  golf  cad^ 
dies,  and  God  alone  knows  how 
many  others.  And  all  of  them 
seem  to  believe  that  if  only  they 
can  get  one  little  break,  they  wili 
replace  Irving  Berlin  and  Burt 
Bacharach! 

On  the  way  into  the  Brill 
Building  some  years  ago  (this 
building  was  known  as  Tin  Pan 
Aliey,  for  most  music  publishers 
were  located  there),  I  was  ac- 
costed by  some  guy  who  was  al- 
ways hanging  around.  I  had 
heard  that  he  was  in  the  button 
business,  but  he  was  song- 
struck.  He  had  it  in  his  mind  to 
be  a  writer  but  had  no  talent,  on- 
ly nerve.  He  handed  me  a  piece 
of  lined  copybook  paper  on 
which  there  was  a  scrawled 
lyric.  I  got  no  further  than  the  ti- 
tle, it  repelled  and  disgusted  me. 
In  big  block  Setters,  it  stretched 
across  the  top  of  the  page:  'THE 
SUICIDE  SONG."  I  handed  it 
back  to  him  without  a  word,  con- 
tinuing toward  the  elevators  in 
the  rear  of  the  lobby.  When  he 
pressed  me  for  my  reasons,  ! 
told  him  that  I  regarded  it  as  a 
revolting  song  idea,  not  worth 
the  time  to  look  at  seriously.  He 
slunk  away,  his  face  as  dark  as  a 
thunderctoud,  muttering  impre- 
cations and  curses  under  his 
breath. 

I  promptly  forgot  all  about  the 
incident,  but  some  weeks  after- 
ward, when  I  arrived  home  one 
evening,  my  wife  greeted  me 
with  an  Implausible  story,  ft 
seemed  that  the  phone  had  rung 
...  it  was  another  writer,  Lee 
Kuhn,  a  close  friend. 


*' Hello,  Bobby?  Are  you  a 

right?" 

^'Ot  course,  Lee.  What's  up?" 
"Are   you    sure   you're   all 

n 


*M  don't  understand  you,  Lee, 
What's  the  matter?" 

''When. .  .when  are  the  ser- 
vices?" 

"What  are  you  talking  about, 
Lee?'' 

"Well,  I  was  listening  to  Mar- 
tin Bloch  on  the  Make  Believe 
Bait  room  on  WNEW,  and  he 
hatted  the  show  for  a  news  bul- 
letin. It  seemed  that  David 
Mann,  the  songwriter,  had  taken 
his  own  life.  Bioch  commented 
that  he  could  not  understand 
this,  as  he  knew  David  Mann, 
and  he  just  wasn't  the  type  to  do 
such  a  thing." 

"Listen,  Lee.  i  just  got  off  the 
phone  with  David  about  ten  min- 
utes ago.  He  called  from  the  gar- 
age to  tei  i  me  he  was  on  his  way 
home.  I  expect  him  any  minute;" 

I  didn't  know  what  to  make  of 
it.  Then  all  at  once  it  hit  me.  The 
jerk  in  the  Briii  Building,  angry 
and  frustrated  about  my  uncere- 
monious rejection  of  his  rotten 
song,  had  dreamed  this  up  as  a 
sort  of  just  retribution. 

I  hesitate  to  speculate  on 
what  he  might  have  done  if  the 
song  had  involved  murder  in- 
stead of  suicide! 

So  there  you  have  it... a 
small  glimpse  into  the  trials  and 
tribulations  of  the  songwriter. 
Perhaps  it  will  give  you  some  un- 
derstanding of  the  problem  and 
will  explain  why  I  don't  like  to 
talk  about  popular  songs  on  the 
air. 

I  simply  want  to  avoid  getting 
Inundated  with  unsolicited  song 
material  from  guys  who  are 
looking  to  capitalize  on  the 
slightest  connection.  I  have  no 
objection  to  their  writing  of 
songs.  But  I  Just  don't  want  to  be 
a  party  to  it,  that's  all. 

Editor's  Note:  Among  Dave's 
many  songwritlng  credits  are, 
*'There,  I've  Said  it  Again/'  'Wee 
Small  Hours/'  ''Don't  Go  To 
Strangers/'  and  "Dearie  (You're 
Much  Older  Than  1}/' 


HAM  HELP 


I  need  a  copy  of  a  complete 
schematic  or  a  manual  for  an 
RME  4350  receiver.  I  will  pay 
postage  and  copying  costs,  but 


I'd  rather  copy  at  my  end. 

Will  George  W4LHJ 

1731  Country  Club  Drive 

Tullahoma  IN  3738d 
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solid  state 

continuous  coverage 
synthesized  hff  system 


Model  1 336 


ConUfHiOUS  Freqtiericy  Coverage— The  TR7  provides  continuous 
coverage  in  receive  from  1.5  lo  30  MHz.  Transmit  coverage  is 
provided  for  ail  amateur  bands  from  160  tlirough  10  meters.  The 
optional  AUX7  Range  Program  Board  allows  out-of-band  transmit 
coverage  for  MARS,  Embassy,  Government  and  Commercial 
services  as  well  as  future  band  expansions  In  the  1,8  through  30 
MHz  range*  The  AUX7  Board  also  provides  0  through  1.5  MHz 
receive  coverage  and  crystal-controlled  ftxed-channet  operation 
for  Government,  Amateur  or  Commercial  applications  anywhere 
in  the  1.8  to  30  MHz  range. 

Synthesized/PTO  Frequency  Control— A  Drake  exclusive: 
carefully  engineered  high-performance  synthesiser,  combined 
with  the  famous  Drake  PTO.  provides  smooth,  linear  tuning  with 
1  kHz  dial  and  100  Hz  digital  readout  resolution.  500  kHz  up/down 
range  svyHching  is  pushbutton  conlrolledn 

Advanced.  High-performance  Receiver  Design— The  receiver 
section  of  Ihe  Drake  TR7  is  an  advanced,  up-conversion  design. 
The  first  intermediate  frequency  of  48,05  MHz  places  the  image 
frequency  wetl  outside  me  receiver  input  passband.  and  provides 
for  true  general  coverage  operation  wtthoul  i-f  gaps  or 
crossovers.  In  addition,  the  receiver  section  features  a  high4evel 
double  balanced  mixer  in  the  Ironl  end  for  superior  spurious  and 
dynamic  range  performance. 

True  Passbiind  Tuning— TlwTR7  employs  the  famous  Drake  full 
passband  tuning  mstead  of  the  limited  range  "i-f  shift"  found  in 
some  other  units.  The  Drake  system  allows  the  receiver 
passband  to  be  varied  from  the  top  edge  of  one  sideband, 
through  center,  to  the  bottom  edge  of  the  opposite  sideband.  In 
fact,  the  range  is  even  wider  to  accommodate  RTTY.  This  syslem 
greatly  improves  receiving  performance  m  heavy  QRM  by 


allowing  the  operator  to  move  interfering  signals  out  of  the 
passband,  and  it  is  so  flexible  that  you  can  even  transmit  on 
one  sideband  and  listen  on  the  other. 

Unique  Independent  Receiver  Setectlvtty— Space  is  provided  In 

the  TR7  for  up  to  3  optional  crystal  filters.  These  filters  are 
selected,  along  with  ttie  standard  2.3  kHz  filter,  by  front  panel 
pushbutton  control,  Independent  of  the  mode  control.  This 
permits  the  receive  response  to  be  optimized  for  various 
operating  conditions  in  any  operational  sttuatton.  Optional  filter 
bandwidths  Include  6  kHz  for  a-m^  1,8  kHz  for  narrow  ssb  or 
RTTY,  and  500  Hz  and  300  Hz  for  cw. 

Broadband,  Solid  State  Design— 100%  solid  state  throughout.  All 
circuits  are  broadbanded,  eliminating  the  need  for  tuning 
ad|ustments  of  any  kind.  Merely  select  the  correct  band,  dial  up 
the  desired  frequency,  and  you*re  ready  to  operate. 

Ruggedp  Solid  Slate  Power  Amplifier- The  power  amplifier  is 
internally  mounted,  with  nothing  outboard  subject  to  physical 
damage,  A  Drake  designed  custom  heat  sink  makes  this 
possible.  The  unique  aif  dueling  design  of  this  heat  sink  allows 
an  optional  rear-mounled  fan*  the  FAZ  to  provide  continuous,  full 
power  transmit  on  SSTV/RTTY.  The  fan  is  not  required  for  ssb/cw 
operation,  since  normal  convection  cooling  allows  continuous 
transmit  in  these  modes. 

Elfective  Noise  Blanker- The  optional  NB7  Noise  Blanker  plugs 
into  the  TR7  to  provide  true  impulse-type  noise  bfanking 
performance.  This  unit  is  carefully  designed  to  maximize  both 
blanking  and  dynamic  range  in  order  to  preserve  the  excellent 
strong-signal  handling  characteristics  of  the  TR7. 


*  NOTE:  Transmitter  coverage  for  MARS.  Government.  ar>d  future  WARC  bands  is  availabie  only  In  ranges  authorised  by  the  FCC.  Military,  or  oThef 
government  ager>cy  for  a  specific  service.  Proof  of  license  for  that  service  must  be  submitted  to  Ihe  R  L  Drake  Company,  including  ttie  500  kHz 
range  to  be  covered.  Upon  approval,  and  at  the  discretion  of  the  R.  L.  DraKe  Company,  a  special  range  IC  ^\\l  be  supplied  for  use  w^ith  the  Auk7 
Range  Program  Board.  Prices  quoted  from  the  factory.  See  Operator's  Manual  fof  details  <Noi  available  for  senrtces  requiring  type  acceptance.J 
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TR7 


Model  1336 
Model  1338 
Model  1502 

Model  1570 


ACCESSORIES 


'  *Au3t7  must  be  used 
with  eittiar  Model 
1546  RBM  7  Range 
Receive  Module,  of 
Model  1547  RTM-7 
Range  Transceive 
Module.  Use  one 
module  per  500  kHz 
range.  Modules  plug 
direcHy  into  AunT. 


Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 


1553 
1230 
1533 
7077 
1520 
1536 
1531 
1537 
1529 
7021 
7022 
7023 
7024 
1335 
7037 
385-0004 


Drake  TR7  General  Coverage  Digital  R/0  Transceiver 

Drake  RV7  Remote  VFO 

Drake  PS7  120/240V  Ac  Supply  for  continuous  duty 

operation  (25  amps) 

Drake  PS75  120/24DV  Ac  supply  for  intermittent  duty 

(15  amps  continuous,  25  amps  intermittent) 

Drake  SP75  Speech  Processor 

Drake  LA7  Line  Amplifier 

Drake  CS7  Coax  Switch 

Drake  Desk  Mrcrophone 

Drake  P75  Phone  Patch 

Drake  Aux7  Range  Program  Board  ** 

Drake  MS7  Matching  Speaker 

Drake  NB7  Noise  Blanker 

Drake  FA7  Fan 

Drake  SL-SOO  Cw  Filter.  300  Hz 

Drake  SL-500  Cw  Filter,  500  Hz 

Drake  SL-1800  Ssb/RTTY  Filter,  1.8  kHz 

Drake  SL  6000  A*m  Filter,  6.0  kHz 

Drake  MMK-7  Mobile  Mounting  Kit 

Drake  TR7  Service  Kit/Extender  Board  Set 

Drake  TR7  Service/Schematic  Book 


TR7  SPECIFICATIONS 


GENERAL 

Receive 

Wrihout  AyK7 
Wm  Aux7 

Transmit 

Without  Aux7 


1.5  lo  30  MHz,  continuous,  no  gaps* 
Same,  plus  0  to  1.5  MHz  at  reduced 
performance. 


With  Aux7* 


1,8-2.0,  3.5-4.a  7.0-7,5,  14.0^ 
14.5.  21.0-21,5,  28O30.0  MHz. 
Above  ranges,  plus  any  eight  500 
kHz  segments  from  1.8  to  30  MHz. 

Usb.  Lsb,  Cw,  RTTY,  Am  equiv. 
(A-3H). 

Less  than  1  kHz  first  hour  Less 
than  150  Hz  per  hour  after  1  hour 
warm  up.  Less  than  100  Hz  for 
±  10%  line  voltage  change. 

Frequency  Readout  Accuracy 


Modes  of  Operation 

Frequency  Stability 


Analog 


Digital 

External  Counter  Mode 

Maximum  Input  Freq. 
Input  Level  Range 


Better  than  ±1  kl-iz  when  calibrated 
at  the  nearest  marker  point. 
15  ppm  ±  100  Hz. 


150  MHz. 

50  mV  to  2  V,  rms. 

Power  Supply  Requirements 

11-16  V'dc  (13.6  V-dc  nominal),  3A 
receive,  25A  transmit 

Dimensions 

Depth  12.5  in.  (31.75  cm),  excluding  knobs 

and  connectors. 
Width  13.6  in.  {34,6  cm). 

Height  4.6  in.  (1 1.6  cm)  excluding  feet- 

Weight  17 J  \b.  (7.75  kg). 


RECEIVER 

SensltivKy 

Ssb,  Cw 

A-m  (30%  Mod,) 

Select  ivfty 


Less  than  0.5  mV  for  10  dB  (S+NVN. 
Less  than  2.0  ^V  for  10  dB  (S+N)/N- 

2.3  kHz  at  -  6  dB  and  4.4  kHz  at 
-60  dB  (1,8:1  shape  factor). 


Greater  than  100  dB. 

Less  than  4  dB  output  varratton 
for  100  dB  input  signal  change, 
referenced  to  age  threshold. 

Intercept  Point,  +20  dBm. 
Two-tone  Dynamic  Range.  99  dB  (at 
spacings  of  100  kHz  and  greater). 

First  i-f— 48.05  f^Hz, 
Second  i-f— 5.645  MHz. 

Greater  than  80  dB. 

Greater  than  60  dB  down. 

Internally  Generated  Spurious  Less  than  1  ^V  equivalent,  except 

3>jV  equivalent  from  5  to  6  MHz 
(reduced  specs  on  internal  osc 
frequencies), 

2.0  watts  @  less  than  10%  THD 
(4  ohm  load). 


Ultimate  Selectivity 
Age 

Intefmodulatton 

i'i  Frequency 

Image  and  [-(  Rejection 
Spurious  Response 


Audio  Output 


TRANSMITTER 

Power  Input  (Nominal) 

Ssb 

Cw 

A-m  equiv. 

Load  fmpedance 
Spurious  Output 
Harmonic  Output 
Intermodulation  Distortion 


250  watts  PER 

250  watts. 

80  watts  (carrier),  plus  upper 

sideband. 

50  ohms,  nominal. 

Greater  than  50  dB  down. 

Greater  than  45  dB  down. 

30  dB  below  PEP  (24  dB  below 


one  of  two  tones)* 
Undeslred  Sideband  Suppression 

Greater  than  60  dB  @  1  kHz. 

Duty  Cycle 

Ssb,  Cw  1(X}%, 

Tune.  SSTV,  RTTY,  A-m  -'o  1529  FA7  Fan— 33%,  5  min. 

transmit^  max. 

With  1529  FA7  Fan— 100%* 


Waltni«ter  Accuracy 
Cafrier  Syppression 
Microphone  fnput 


±5%  @  100  watts  (50  ohm  load). 
Greater  than  50  dS- 
High  Impedance. 


Specifications,  avafiabifify  and  pffces  subfect  ia  change  without  nattce  or  obhgafion. 


R.  L.  DRAKE  COMPANY 


DRAKE 


540  Richard  St    Miamisijurp  0tim4&34?  USA 
Phone  (513J86§-?421  -  Tefex  28d^)i7 


t^it 


#^  R^§^i  S^fvtcs—se^  A^ge  226 
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LETTERS 


r 


BASHED 


Our  article  on  Dick  Bash  In 
the  September  issue  elicited 
quite  a  response  from  our  read- 
ers. Letters  felt  Into  three  cafe- 
gorles:  those  in  favor  of  Bash, 
those  agalnstt  and  those  re- 
questing his  address.  Cor)sider- 
ing  reader  requests  for  Mr, 
Bash's  address  as  evidence  of 
at  least  tacit  approval  of  his  ac- 
tivities, the  mail  ran  approx- 
imately 2  to  1  in  his  favor.  Below 
is  a  cross  section  of  the  many 
letters  we  received. 

1  do  nol,  as  a  rule,  write  letters 
to  publications,  or  anything. . , 
but  after  reading  your  article  on 
Dick  Bash.  I  felt  that  at  last 
someone  feels  as  I  do  and  I  had 
to  say  so. 

Anthony  D.  Tartaglia 

Titgsvllle  FL 

I  enjoyed  your  article  on  DicK 
Bash  and  would  like  to  order  one 
of  his  books.  Search  as  I  did, 
however,  I  could  not  find  his  ad- 
dress in  the  September  issue  of 
73.  Was  it  purposely  left  out? 

Paul  Powell,  M,D. 
Borger  TX 

Yes. — Ed. 

I  say  hooray  for  Dick  Bash  I 
I'm  trying  to  find  a  copy  of  The 
Final  Exam  for  my  General.  1 
worked  and  got  my  Novice  and 
now  I  want  to  use  phone  privi- 
leges. 

I  really  don*t  want  to  go  back 
to  illegal  CB,  but  if  the  hams  and 
FCC  don't  make  it  easiefp  I  will, 
cause  I  just  want  to  shoot  ttie 
bull. 

Harlan  Steffeti  KA9GDF 
Appleton  Wl 

I  read  your  interesting  article 
about  Dick  Bash  and  his  license 
manual,  The  Final  Exam.  I  am  in- 
terested in  the  Advanced  man- 
ual 

In  June,  1977,  I  passed  my  13 
wpm  code  but  failed  the  Ad- 
vanced for  the  second  time.  It 
seemed  as  though  )  was  doing 
well  in  my  licensing  progression 
and  then  all  of  a  sudden  I  didn't 
seem  to  be  able  to  answer  the 
questions   right*   It   happened 


twice,  so  I  thought  that  anything 
I  can  do  to  pass  on  the  third  try 
would  be  worth  the  effort-  I  am 
seventy-two  years  old— got  a 
late  start  in  ham  radio. 

WIfburT.  ReedWBdKDB 

Marlon  \H 

I've  just  finished  your  excel- 
lent articte  on  Dick  Bash.  More 
power  to  the  guy.  He's  doing 
just  what  he  should— make  it  as 
easy  as  possible  to  get  a  ham 
license- 

I'm  sure  that  its  the  old-guard 
hams  who  don't  want  changes 
who  are  against  Dick.  I  love  ham 
radio  as  a  hobby.  It  has  added  a 
lot  to  the  quality  of  my  life  and  I 
wouJd  do  anything  to  help  some- 
one get  on  the  air. 

Alan  D.  Kline  WB1  ROD 
Swampscott  MA 

If  your  article  is  not  a  com- 
plete put  on,  please  send  info  on 
where  to  send  for  the  Dick  Bash 
manuals.  I  know  several  people 
who  are  interested. 

T.J.Ward 
Weyworth  MA 

I  enjoyed  your  article  in  Sep- 
tember's issue  on  Dick  Bash 
KL7IHP. 

While  being  new  to  ham  radio, 
1  have  much  experience  with  the 
"Feds."  I  hold  FAA  smgle  and 
multi-engine  instrument  and 
commercial  ratings,  instructor 
for  single  engine  and  instru- 
ment, and  flight  engineer^  turbo- 
jet, as  well  as  a  Boeing  707/720 
type  rating.  I  now  work  for  a  ma- 
jor air  carrier.  It  is  vfrtuaMy  im- 
possible to  pass  the  FAA's  writ- 
ten tests  from  just  the  regula- 
tions and  tech  orders.  You  must 
literally  learn  the  test! 

I  just  completed  a  course  at  a 
local  radio  club  on  the  Novice 
license.  The  electronics  section 
was  first  baffling  but  now  is  in- 
triguing. I  can  handle  the  cir- 
cuits for  the  General  test.  Given 
a  few  years'  study,  I  may  be  able 
to  handle  the  Advanced  or  Extra. 
I  agree  with  Mr.  Bash  in  most 
areas.  More  emphasis  should  be 
placed  on  how  to  use  equipment 
than  why  it  works.  I  intend  to  use 
Kenwood  equipment;  I  couldn't 
modify  those  circuits  if  I  wanted 
to. 


Ham  radio  Is  a  fascinating 
hobby.  Teach  me  how  to  com- 
municate legally— not  build  a 
replacement  for  WWVt 

David  R.  Remont 
Covington  LA 

I  enjoyed  your  recent  article 
about  Dick  Bash  KL7IHP  and  I 
agree  about  all  the  FCC  'Hrick" 
questions. 

C.  0.  Isenburg  WD4LTM 
Stone  Mountain  GA 

Congratulations  on  the  fine 
profile  on  Dick  Bash  KL71HP  in 
the  September  issue.  The  word 
*'malalse"  hardly  describes  the 
illness  which  is  pervading  the 
Amateur  Radio  Service.  The  ar* 
rival  of  one  Dick  Bash  and  the 
acceptance  of  his  views  and 
justifications  by  a  growing  seg- 
ment of  the  prospective  ama- 
teurs signal  the  galloping  de- 
cline of  what  was  a  proud  frater- 
nity. 

The  FCC  is  understandably  in 
a  quandary  about  how  to  pro- 
mote the  high  ideal s  of  our  ser- 
vice, with  Dick  Bash  selling  the 
test  answers.  In  that  regard,  I 
have  a  suggestion. 

The  Commission  could  herald 
the  arrival  of  Dick  Bash  as  a 
Special  Event.  Then,  relaxing 
the  current  ban  on  Special 
Events  callsigns,  they  could 
unblock  the  computer  and  recy- 
cle Bash's  name  for  assignment 
of  a  Special  Events  callsign 
befitting  the  occasion.  If  the 
computer  then  selected  the 
callsign  W6ASS,  Bash  would  be 
very  appropriately  honored.  The 
callsign  is  not  currently  as- 
signed,  and  I  can  think  of  few 
who  deserve  it  more. 

Robert  G.  Wheaton  W5XW 
San  Antonio  TX 

I  won't  bore  you  with  the 
details  of  how  hard  I  had  to  work 
to  pass  the  FCC  license  tests, 
but  1  know  that  since  I  did  have 
to  put  out  a  little  effort  I  have  a 
much  greater  respect  for  the 
Amateur  Radio  Service  and  the 
privileges  (and  they  are  privi- 
leges) it  provides. 

When  It  finally  gets  to  the 
point  that  anyone  who  can  af- 
ford to  buy  the  answers  to  the 
FCC  tests  and  be  practically 
guaranteed  of  passing,  when 
the  only  real  knowledge  re- 
quired is  the  ability  to  read  and 
plug  the  transmitter  into  the 
wall,  and  when  the  bands  be- 
come so  crowded  with  unknowl- 
edgeable  and  immature  opera- 


tors who  are  concerned  only 
with  getting  everything  they 
want  the  easy  way,  amateur 
radio  as  we  know  it  today  will  be 
a  thing  of  the  past. 

When  that  happens,  I  will  say 
a  little  prayer  over  it  and  go  on  to 
something  else. 

George  Hogue  KB50U 
Bridgeport  TX 

1  read  Chris  Brown's  profile  on 
Dick  Bash  KL7IHP  with  amused 
interest-  I  think  Mr.  Bash  can 
best  be  described  as  a  busi- 
nessman, and  a  good  one  at 
that! 

The  author  spoke  of  a  malaise 
affecting  ham  radio,  which  ap^ 
parently  afflicts  this  society, 
too — that  is,  the  shift  in 
people's  attitude  and  priorities. 
There  are  definitely  people  who 
would  like  to  get  things  done  the 
easiest  way,  irrespective  of 
reason,  and  they  do  not  care  one 
bit  as  to  how  this  will  be  at- 
tained. Mr.  Bash  certainly 
serves  these  people  well. 

So,  just  like  the  oldest  profes- 
sion, for  as  long  as  there  are 
people  buyin',  they  will  come 
seiijn'. 

Frederloo  Po  DU1FP 
Berkeley  CA 

*'Who  am  I  to  judge  morali- 
ty?" 

Who  else,  Dick  Bash?  You,  I, 
Wayne  Green,  and,  in  this  case, 
a  lot  of  other  hams— not  Jerry 
Brown  and  Melvin  Belli, 

Those  of  us  who  have  call- 
signs,  Dick,  we  and  no  other  will 
judge  the  morality,  will  establish 
the  morality.  You  seem  to  have 
forgotten  us  altogether. 

What  you  and  your  high- 
priced  legal  talent  really  need  to 
think  about  are  the  little,  forgot- 
ten things,  like  pride,  dignity, 
and  common  decency. 

Sadly,  I  am  reasonably  sure 
that  nothing  can  be  done  about 
this  sort  of  thing  and  you'll  sell 
lots  of  your  books. 

John  B.  Stolp  KA6BRT 
Oakland  CA 

Wayne,  after  reading  Mr, 
Bashes  articie  in  your  magazine, 
I  was  both  shocked  and  disgust- 
ed by  the  irresponsible  behavior 
of  you  two.  It  is  very  apparent 
that  neither  of  you  deserve  the 
trust  given  you  as  amateur  radio 
operators. 

I  have  a  question  for  both  of 
you.  I  want  to  get  my  FAA  pilotvs 
license  but  I  don't  want  to  learn 

Continued  on  page  194 
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CHAMPION  MESSAGE 
MEMORY  KEYER 

Model  TE-292 


,-M<=* 


Features: 

«  Stat&'Of  the  Art-CMOS  Circuitry 

•  Choice  of  M&ssage  Storage 

■  fl.  Twelve  25  character  messages 
'C,27  combinations  of  message 
C,  programming. 
«  Records  at  any  speed— pfeys  at  any  speed. 

m Memory  operating  LED 

•  Use  for  daiiy  QSO  or  contests 


-='  $125.95 

PLUS: 

•  Seif-compteting  dots  ar}d  dashes 

•  Both  dot  and  dash  memory 

•  iambic  Keying  with  any  squeeze  paddfe 
*d50  w.p.m. 

9  Speed,  volume,  tone,  tune  and  weight  controis 

•  Sidetone  and  speaker 

•  Low  current  drain  CMOS  battery  operation— poftsb^^ 

•  Rear  panel  Jack  for  auxiiiary  power 

9  Deluxe  quarter-inch  jacks  far  keying  and  output 

•  Keys  grid  block  and  soHd  rigs 

•  WIRED  AND  TESTED  FULLY  GUARANTEED—LESS 
BATTERY 


^  89.95 


Features: 


Model  TE-2S4 


'  State  of  the-Art  CMOS  Circuitry 
'  Three  choices  of  Message  Storage 
•A.  Two  {50  Character  each} 

message  storage 
*  B.  Four  (25  character  each) 

message  storage 
*C  One  50  ctisracter  and 
two  25  character  message 
storage 
'  Records  at  any  sf>eed-ptay$  at 
any  speed 

^Memory  operating  LED 
'  Use  for  daily  QSO  or  contests 


PLUS: 
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HMT 


VOLUME 


•  Seff'Completfng  dais  and  dashes 

•  Bath  dot  and  dash  memory 

m  famt)ic  Keying  with  any  squeeze  paddle 

•  S-SO  w.p.m. 

9  Speed,  volume,  tone,  tune  and  weight  cantrols:- 
%  Sidetone  and  speaker 

•  Low  current  drain  Cfi^OS  battery  operation — partabfe 
9  Deluxe  quarter-inch  lacks  for  keying  and  output 

m  Keys  grid  block  and  safid  rigs 
«  \A/iREDAND  TESTED  FULLY GUARANTEED-^LESS 
BATTERY 


MESSAGE 

KEYER 


F^aturaa: 


•  A  dvanced  CMOS  message  memory 

storage 
mfiepssr  lunctson 

•  flecofds  3t  ^ny  speed ^pt^y^i  back 
at  art<f  spe^d 

•  longer  message  capacity 
E^smpfe.  ^end  CO  CO  CO  DJi  de 
WB2YJM  We^yJW  H—ttren  play 
second  message  on  coo^scl— rfe 
WB2VJM  QSL  NY  NY  ST^^T^  P9Uf 
PautK 

•  Use  for  d^fiv  OSOs  or  contests 


Model  #  TE20] 


«69.95 


PLUS: 

•  Sfate-of'ihesfr-CMOS  heyer 

•  Setf  compieitno  doJs  iJid  (hashes 
i^Boih  dot  and  dash  memory 

9  iambic    keying   with   arjy   sijueeie 
paddfe 

•  5-50  wpm 

•  Speedy    volume,    rofie,    tune   and 
weight  cpnirots 

9 SrdstOfi^  and  speaifPT 

•  LokV  cuffer^t  df^ir^  CMOS  i^air&ry 
opef^Uon—poftabie 

•  Oeiuxe  du^ii&r-inch  iACks  for  Key- 
ing an^  output 

•  Keys  Qt^d  biock  and  ^oHd  &tate  rsgt 
*WiRED    At4D     TESTED    EAiLLI 

GUA^At^TEED-LESS  BATTERY 


JHodei#TEl44 


$59.95 


Features:  DetuxeCMOS 

Electronic  Keyer  • 

I  State-of-the-an  CMOS  circuitry 

}  Seff  compieting  dots  and  dashes  • 

I  Botf}  dot  and  dastr  rr^Gmory  # 

\  IAMBIC  keying  witt^  soy  squeeze  paddie% 

5-50  v^pm  • 


Speed,  weigtit,  tone,  vofume  tune  controis  S  sidetone  and 

speaker 

Semt-eufomatic  "bug"  operatfon  &  strstghr  keying^rear 

psnei  siAfitcti 

Low  current  drain  CMOS  battery  operatfon—portsbie 

Deluxe  quarter  incty  jacks  for  keying  and  output 

Keys-  grid  Pfoak  and  solid  state  rigs 

Wired  and  tested — fufty  guafBnteed—iess  battery 


MODEL  TEia3  — same  as  TE144  with  wgt  and  tone  controi  internal  iess  semi- 
auto  heymg.  £49.95 
|yiODELTE122  -  same  asTE133  les^wgt,  tune,  solid  state  keying              $36.50 
AT  YOUR  DEALBR  OR  SEHD  CHECK  OP  MONEY  ORDER. 
Plus  S^.OO  S/H       NY  Res  add  tajc 
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ELECTRONICS,  INC 
1106  RAND  BLDG. 
BUFFALO  NY  14203 


*^76 


Tor  Old  Cores 


•  All  the  popular  sizes  and  mixes. 

•  Fast  Service.  Same  day  shipment 
via  first  class  mail  or  air. 

•  No  minimum  order. 

IRON  POWDER  TOROIDS: 


CORE 
SIZE 

MIX  2 
.5-30 
MHz 

U  =  10 

MIX  6 

10-90 

MHz 

u  =  S.5 

M(Xlii 

60-200 

MHz 

u=4 

SIZE 
OD 

PRICE 
USA 

T-200 

120 

2.00 

3,25 

T-106 

135 

1.06 

1,60 

Tao 

55 

45 

.SO 

.80 

TSB 

57 

47 

21 

.68 

.65 

T-50 

51 

40 

18 

.50 

.55 

T-37 

42 

30 

15 

.25 

.45 

T-25 

34 

27 

12 

37 

.40 

RF  FERRITE  TOROIDS: 


CORE 
SIZE 

MIXQl 

U  =  125 

.1-70 

MHi 

MfXQ2 

10-150 
MHz 

SIZE 
OD 

(in.) 

PRrCE 
USA 

F-240 

1300 

400 

2.40 

6/00 

F-125 

900 

300 

1,25 

3.00      ' 

F-87 

600 

190 

.87 

2.05      i 

F-50 

500 

190 

.50 

1.25 

F-37 

400 

140 

.37 

1.25 

F-23 

190 

60 

.23 

1,10 

Chart  shows  uH  per  100  turns. 
Ferffte  Beads  slip  over  18  ga.  wire 

FB-1  for  50-200  MHz  $2/dozen 
FB-2  for  50  MHz  a  below  $2/dozeri 

Jumbo  Beads  slip  over  #12  wire 
FB-3  for  50  MHz  &  below  $3/dozen 

EXPERIMENTERS  KITS 

Iron  Powder  Toroids 

Includes: 

1  ea.     125^12,  T80-2,  T106-2. 

2  ea.     T25-6,  T37-6,  T50-2,T50-6. 

3  ea.     T68-2 

Price  $7,50 
RF  Ferrite  Toroids 

Includes: 

1  ea.      F23-Q1,  F23^Q2,  F87-Q1. 

2  ea.      F37-Q1 ,  F37-Q2,  F50-Q1 . 

Price  $10-00 

TO  ORDER:  Specify  both  core  size  and  ml>.  for 
laraids.  Packing  and  shipping  50  cents  per  order 
USA  and  Canada.  Californian^  add  6%  sales  tax. 

Fast  service:  Free  brochure  and  winding  cliart  on 
request. 


Palomar 
Engineers 

Box  455,  Escondido,  CA.  92025 
Phone:  [714]  747-3343 


t^  He<id€t  Service — see  page  226 
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OSCAR  ORBITS 


CQurk^f  oFAMSAT 

The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expeiling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  Increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  thjs  region  that  the  OSCARs  must  pass. 
OSCAR  8,  In  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  It  to  move  into  a  lower  or- 
bit, resuitlng  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3IWI  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count  the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29"^  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  It  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166**  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kitometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line,  H  OSCAR  passes  IS'^' 
east  or  west  of  you,  add  another  minute;  at  30^,  three  mmutes;  at 
45^,  ten  minutes.  Mode  A:  145,85'.95  MHz  uplink,  29.4^29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  B:  432/125 .175  MHz  uplink, 
145.975-,925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  lime.  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  no!  available  for  use. 

OSCAR  B  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  lime  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26^  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  2& 
minutes  to  the  time  It  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  It  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz,  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435 JO  MHz  downlink,  beacon  on  435,090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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FUN! 


John  Edwards  W82fBE 
78-56  86th  Street 
Glendaie  NY  J 1385 

Each  month's  "FunF'  brings  you  all  manner  of  deTlghts  and 
amusements.  Included  will  be  crossword  puzzles,  matchmg  ques- 


tions,  scrambled  words,  and  ham  acrostics,  all  designed  to  help  you 
pass  the  idle  hours  while  wailing  for  the  DX  list  to  work  toward  your 
call. 

We'll  have  trivial  questions,  important  questions,  questions  that 
will  amaze,  confound,  and  perplex  you.  And  why  do  we  do  it?  So  you 
can  have  an  alternative  to  taoring  FCC  tests^  a  way  to  learn  about  our 
hobby  that  will  make  the  learning  fun.  You  may  not  get  a  new  license 
when  you  pass  a  Fun!  ham  test,  but  you  won't  have  to  travel  to  the 
Federal  Building,  either. 

To  get  the  ball  rolling^  this  month's  test  will  concentrate  on  that 
most  challenging  and  complex  mode  of  amateur  communications- 
repealer  operation!  Answers  appear  on  page  193, 


ELEMENT  1— CROSSWORD  PUZZLE 
(Illustration  1) 


Across 

I  G.E.  FM  surplus  rig 
10  MultUskip 

II  Element  (abbr.) 

12  IC  feature 

13  Pre-FM  mode  (abbr.) 

14  Like  full-quieting  (abbr.) 

15  "Secret"  tone  {abbrj 

16  High  end  of  band 

17  Phone  sigs  on  2-meter's  bot- 
tom (abbr) 

18  Author's  suffix 

19  FTTTY  repealer  test  string 

20  Radio  control  (abbr) 
22W1APsQTH(abbr.) 
24  Microphone  (abbrj 
26  FM  frequencies 

28  Anxious  repeater  owner's  air* 

date 
30  Original  repeater  source 
33  Repeater  antenna  calcula- 
tion (abbr.) 

35  Morse  ^*and" 

36  E  = 

37  Repeater  hearing  problem 
33  Squelch  appendage 


Down 

1  Most  popular  repeater  modu- 
lation 

2  Some  machines  have  these 
memories  (abbr.) 

4  Repeater  task 

5  Liberian  prefix 

6  A  repeater  halved  pair 

7  Long  Island  (abbr.) 

8  Repeater  noise 

9  Elfeclive  radiated  power 
(abbr.) 

19  To  apply  power 

21  Backwards  integrated  circuH 
(abbr.) 

22  Amateijr  Radio  op 

23  Hard-line  (abbr.) 
25  A  ham  rock 

28  Unfriendly  machine 

27  FCC  special  permission 
(abbr.) 

29  Repeater  scheme 

31  To  employ  a  frequency 

32  Legal  threat 

33  Can  1 that  machine 

from  here? 

34  Amateur  Radio  Association 
(abbr,) 
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ELEMENT  2— MULTIPLE  CHOICE 

1)  What  many  believe  to  be  the  Brst  VHF  repeater  was  installed  near 
Springfield,  Massachusetts,  in  the  early  1930s,  The  callsign  of  this 
5^meter  machine  closely  resembled  that  of  a  noted  station  of  today. 
It  was. . . 

1)  KCBS 

2)  WIAWW 
3)W1MK/R 
4)  W6R0/1 

2)  Back  in  the  early  1970s,  when  repeaters  were  just  coming  mto 
their  own,  one  way  of  bringing  up  a  tone-accessed  machine  was  by 
using  a  little  device  known  as  a  "Captain  Crunch  '  whistte.  How  did 
this  item  get  its  name? 

1)  From  its  English  inventor.  Captain  Sir  Joseph 

Crur^ch- 

2)  The  prototype  whist fes  were  modeled  after  toys 

that  came  in  cereat  boxes, 

3)  From  the  "crunchy"  sound  the  whistles  made. 

4)  From  a  ham  who  thought  he  was  being  funny, 

3)  Before  synthesized  HTs  became  popular,  one  particular  rock- 
bound  HT  was  the  desire  of  every  2-meter  FMer.  Although  the  units 
were  originally  designed  for  commercial  use.  possession  of  this  HT 
by  an  amateur  marked  its  owner  as  a  man  of  taste,  distinction,  and 
wealth.  What  was  the  name  of  this  fabled  HT? 

1)  The  RCA  PortaTalk 
2)TheG.E.  TR-50 

3)  The  Kenwood  TS-520 

4)  The  Motorola  HT-220 

4)  We  all  know  that  WR-prefixed  repeater  callsigns  are  current [y  be- 
ing phased  out  in  favor  of  the  station  operator's  primary  call. 
However,  before  the  first  WR  calls  were  issued  by  the  FCC  \n  1972, 
what  system  was  used  for  repeater  identification? 

1)  Basically,  that  same  system  that  is  coming 

back  today, 

2)  KN-pref ixed  cafls. 

3)  KR-prefixed  calls. 

4)  WC— RACES— ^calls. 

5)  in  what  year  did  the  FCC  open  the  2-meter  band  to  amateurs? 

1>1914 

2)  1954 

3)  1945 
4)1968 


ELEMENT  3— SCRAMBLED  WORDS 
Unscramble  these  familiar  repeater  terms: 


vonditaet 

xelpud 

mmajre 

resranimttt 

tchupaoat 

tnlorco 

hwpi 

hcquesi 

ret  mi 

tesi 

emcanih 

uspr 

nevo 

bmolie 

tsam 

pamflieri 

ore 

ortpb  ea 

llanois 

notireecj 

iftusfratton  7, 


Continued  on  page  t93 
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Specials 

1 1C0S  1  GHz,  pre.  ,      . 

Special  S59.95 

ATF  417  pr«-amp  not       Special  S1 9,95 

MRF  901  UHF  transistors,  1  GHz       Special  S  3.95 

COMPLETE  KITS:  CONSISTING  OF  EVERV  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE  HAL-MOA  7  DIGIT  COUNTEfi  WITH  FRE 
OUENCY  RANGE  OF  ZEflO  TO  600  MMi  FEATURES  TWO  iNPLfTS:  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FHEOUENCY.  AUTOMATIC  ZERO 
SUPPRESSION  Time  &ASE  IS  t  0  SEC  OR  l  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  i  001*'^  UTtLIZES  lO-MHz  CRYSTAL  5 
PPM 

COMPLETE    KIT ,. -...- tl29 

HAL-30OA  7  DtGiT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY.  AUTOMATIC  ZERO  SUPPP^ESSlON  TIME  BASE  IS  1  0  SEC 
OR  I  SEC  GATE  WiTm  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
*  00T%,  UTILIZES  laMH;  CRYSTAL  5  PPM 

COMPLETE    KIT - tl09 

HAL-SOA  S-DIGIT  COtJNTf  ft  WITH  FREQUENCY  RANGE  OF  ZERO  TO  5fl 
MHz  ORBrTTEH  AUTOMATIC  DECIMAL  POINT  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  INPUT  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONtX 
PRE  SCALER  FOR  WHICH  PROVISJONS  HAVE  ALREADY  BEEN  MADE  1  0 
SEC  AND  1  SEC  TIME  GATES  ACCURACY  ±  OOV*i  UTILIZES  10  MHz 
CRVSTAL  5  PPM 


riE  SCALER  KITS 
HALlOOflE ....*,,.. ..,.  SI 4.95 

, .  .  S24.95 


iPre-dfti^itd  GIO  board  and  sH  comoonentsi 

fSame  as  above  with  pfeamp) 

HAL  eoa  Pit $29.95 

iPr&  dniieci  GtO  Doara  arid  all  components} 

HAL  600  A/PRE. ...,.., .,.,.....,..,.,..,  $39.95 

(Same  as  atiove  hat  wMh  preamp} 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT  COMES  WITH  2  SlOEO.  PLATED  THRU  ANO 
SOLDER  FLOWED  GiO  PC  BOARD.  7  56rs,  2  740?,  AND  ALL  ELECTRONIC 
COMPONENTS  BOARD  MEASURES  3V,  %  5Vi  INCHES   HAS  T2  LINES  OUT 
ONLY  |}9,9S 

DELUXE  12  SUTTON  TOUCHTONE  ENCODER  «.IT  otlf^^mg  tMe  new  ICM  7?06 
Chip  ProvKles  both  VtSUAL  AND  AUDIO  indicationsi  Comes  wiin  jts  ow^rt  two 
tone  anodued  aluminum  caDinei  Measures  only  2  3/4  x  3^^'    Complete  wilh 
Touch-Tone  pad,  board,  crystal,  chip  and  all  rrecessary  components  to  finish 
Hie  kti 

PRICED  AT. , . . . , $29,95 

For  those  *ho  wish  to  moufvi  ihe  ehcodei'  ^n  a  handheld  unir.  ihe  PC  board 

measures  only  9in6"  w   1  3/4"  This  partial  kH  with  PC  board,  crysiaL  chip  and 

components 

PRICED  AT ^ ^ *1  *  95 

ACCUKEriR^MlMOlY  OmON  KIT   THIS  ACCUKEYER  MEMORY  KFT  PRO 
VIDES  A  SIMPLE    LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVP  ACCUKEYER    WHILE  DESlGMED  FOB  DIRECT  ATTACH 
MENT  TO  THE  ABOVE  AGCUKEYER    IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY   i  I  6.95 

ACCUKiYW  CKITJ  THIS  ACCUKEYER  IS  A  REVISED  VERSJON  OF  THE  VERY 
POPULAR  WB4VVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR- 
RETT   IN  GST  MAGAZINE  AND  THE  1975  RADIO  AMATEUflS  HANDBOOK 
|l«.95 

ACCyitYti-MtMOiY  OPTION  KIT— TOGETHER  ONLY  $12.0O 

6-DICIT  CLOCK   •    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  GIO  PRE  DRILLED  PC  BOARDS,  1 
CLOCK  CHIP  G  FND  359  READOUTS.  13  TRANSISTORS,  3  CAPS.  9 
RESISTORS.  5  DIODES.  3  PUSH  BUTTON  SWITCHES.  POWER 
TRANSFORMER  AND  INSTRUCTIONS 

DONT  BE  FOOLED  BY  PARTIAL  KITS  WHEftt  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA 


FUCtDAT 


vn««l-4>«<*l***«   *  *  »■  m 


A  M   ^  m 


. .  S 1 1 .95 


CLOCK  CASi  Available  »rvd  will  M  any  ono  &f  m«  ibove  docks.  Regular 
Price        Se  50  iui  Only  M-50  when  bowgrrf  wtiti  ^  14<I| 

flX-MGfi  ALAIM  CLOCK  Kir  tor  Piome.  camp«f.  RV.  or  f leid^ay  us©.  Operates 
or>  l2-volt  AC  Of  DC,  and  has  »15  own  GO-H/  lime  bas«  on  the  board  Conipiete 
wlh  all  flirectfOflic  componer^js  arid  two  piece,  pre  drilled  PC  boards  Gk>drd 
sjze  4'  A  3  Cofnpleie  wiih  3p«ak«t  and  switches  ^t  operated  on  DC.  ihere  is 
noitimg  mor#  to  tH*y  ' 

TM^etve-votl  AC  tine  cord  for  ihose  *ho  wish  lo  operate  the  dock  from  1  tO-voli 
AC  »*-« 

SHiPPtNG  INFORMATFOtl 

ORDERS  OVER  $20  00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITtMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  OROEBS  LESS  THAN 
S2000  PLEASE  INCLUDE  ADDITIONAL  Si  5C  FOR  HANDLING  AND  MAtUNG 
CHANGES  SEND  SASE  FOR  FREE  FLYER 


\      'HAL" 


MAftOtO  C.  NOWIAND 

wazxH 


Hal-Tronix  -3, 

P  O  BOX  1101 

SOUTHGATE,  MICH   48195 

PHONE  {313)  285-1782 


y 


Shortwave  Listener? 


SEND    FOR    FREE   CATALOG! 


Scanner  Buff? 


Jff  crease  your 


Cistenmg  Power i 


FEDERAL 

FREQUENCY 

DIRECTORY 


$14.95 

(Plus  S2.00 

a«i.cho.) 


OVEP  100.000  UNCLASSIFIED  FREQUENCIES, 
AGENCIES,  AND  LOCATIONS  OF  US  FEDERAL 
GOVERNMENT  COMMUNICATIONS  STATIONS, 
2.420  MHz.    MILITARY,  JUSTICE,  TREASURY, 
AIRCRAFT  TOWERS,  NASA,  DOZENS  MORE' 


SOUNDS  OF 
SHORTWAVE 


$5.95 

(Plu^  .50 
dei.chg.) 


A  60-MINUTE  CASSETTE  IDENTIFIES 
THOSE  STRANGE  SOUNDSi  TELEMETRV.MULTI— 
PLEX  JAMMING,  SPY  TRANSMISSIONS,  SWEEPERS, 
TELETYPE.  MANY  MORE.  EXPLAINS  IN  EASY- 
TO— LISTEN  TERMS:  HOW  TO  BUY  A  RECEIVER, 
PLANNING  THE  PROPER  ANTENNA,  COPING  WITH 
INTERFERENCE.  WHEN  AND  HOW  TO  LISTEN, 
CHOOSING  ACCESSORIES. 


SCANNER  BEAM 


$39.95 

fprus  $2.00 


FINALLY,  A  Dl  RECTiONAL  ANTENNA  MADE 
ESf'EClALLV  FOR  SCANNERS.  PICK  UP  THOSE 
WEAK   DISTANT  STATIONS  WITH  EASE. 
OPTIMIZED  FOR  108  -  174  AND  40&  -  512  MH? 
AIRCRAFT,  LAND  MOBILE,  AND  AMATEUR  SERVICES 
ALSO  RECEIVES  30  -  50  MH^  t non-directional). 
MATCHING  TRANSFORMER  AND  MOUNTING 
HARDWARE  INCLUDED* 


SB/^ffCMmG    FOR    TH€  SOUNDS   OF    TOMORROW 


ROVE  IZNTERPRISES 


ROUTE  I   BOX   156  K      BRASSTOWN,  NC  28902 


•  DEALER  INQUIRY   INVITED  •       ^^2 


w^  Header  Servrce—see  jMff#  22§ 
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HEW  PRODUCTS 


DRAKE  R7  GENERAL 

COVERAGE 

COMMUNICATIONS 

RECEIVER 

White  a  good  number  of  im- 
ported general  coverage  re- 
ceivers  are  now  avalfable,  the 
emergence  of  a  competitive  do- 
mestic product  is  worthy  of  spe- 
cial note.  The  new  R7  receiver 
from  Drake  is  an  example  of  a 
quality  product  for  serious  lis- 
tening applications.  Early  prob- 
lems of  power  supply  harmonics 
in  the  VLF  tuning  range  have 
been  resolved. 

An  accurate  6-dig[t  LED  dis- 
play is  presented  through  a 
divided  bezel  which  separates 
the  megahertz  window  from  the 
kllohertz  window,  affording  a 
slight  psychologicaJ  cognUive 
advantage  when  quickly  glanc- 
ing at  the  frequency  display.  The 
siKth  digit  indicates  tenths  of  a 
kilohertz(100H^)f  assuring  great 
tuning  accuracy. 

An  internal  25-kH2  crystal  cal- 
ibrator seems  an  unnecessary 
luxury. 

Selectivity  of  the  R7  is  facto- 
ry-supplied with  a  2.3-kHz  8-po!e 
crystal  filter;  optional  switch-se- 
lectable filters  of  4,0,  1.8-.  0,5-, 
and  0,3-kHz  filters  are  available 
from  the  factory  at  $55  each. 
The  same  filters  are  used  on 
both  AM  and  SSB/CW  detection 
modes.  Image  and  i-f  rejections 
are  at  least  30  dB. 

One  of  the  major  drawing 
cards  of  the  R7  is  its  passband 
tuning  feature.  By  slightly  shift- 


ing the  intermediate  frequency 
of  the  receiver,  an  interfering 
signal  may  be  substantially  re- 
duced or  even  eliminated.  This 
ts  nice,  and  on  the  R7  it  works 
wei!. 

A  high-level  double  balanced 
mixer  is  used  in  an  up-con  ver- 
sion scheme  to  create  the  first 
i-f  {48.05  MHz).  Both  front-end 
overload  and  intermodulation 
are  kept  to  a  minimum  with  this 
approach.  A  second  i-f  of  5645 
kHz  and  a  third  i-f  of  50  kHz  help 
maintain  the  receiver's  100-dB 
yitimate  selectivity, 

Apparent  receiver  sensitivity 
is  good;  undoubtedly,  careful  at- 
tention to  filter  matching  and  in- 
put losses  has  helped  preserve 
its  0,5-microvolt  shortwave  sen- 
sitivity on  SSB  and  CW  recep- 
tion. AM  sensitivity  is  better 
than  2.0  microvolts. 

On  the  standard  broadcast 
band  and  below,  sensitivity  is 
better  than  1.0  microvolt  on 
SSByCW  and  4.0  microvolts  on 
AM. 

Sensitivity  of  the  receiver  may 
be  enhanced  somewhat  through 
the  utilization  of  an  integral  pre- 
amplifier which  boosts  gain 
some  10  dB.  Since  noise  is  also 
boosted  somewhat,  the  effec- 
tive net  improvement  in  receiver 
sensitivity  using  the  preamp  is 
actual fy  around  5  or  6  dB. 

The  R7  exhibits  high  thermal 
and  mechanical  stability.  At 
power-on,  bfo  adjusted  to  a  low 
heterodyne  on  an  incoming  sig- 
nal, no  detectable  drift  occurred 


on  our  sample,  A  substantial  rap 
on  the  cabinet  also  failed  to  pro- 
duce a  warbte  in  pitch.  That's 
good  stability! 

Receiver  incremental  tuning 
(RIT)  allows  ±3-kHz  indepen- 
dent frequency  adjustment 
when  used  in  a  transceive  mode 
with  a  matching  transmitter. 
The  frequency  display  moves 
with  the  RIT  adiustment. 

A  ''store''  control  permits  the 
operator  to  lock  the  display  on 
Its  present  receive  frequency 
and  then  tune  up  and  down  with- 
out the  display  changing.  This 
feature  is  a  "visual  scratch  pad" 
useful  for  net  operation. 

Frequency  bands  are  select- 
ed both  by  rotating  a  band- 
switch  and  by  pressing  appro- 
priate "up"  or  "down"  keys  to 
jump  in  600  kHz  increments. 

An  auxiliary  program  board 
(AUX  7)  may  be  purchased  ($45 
plus  modules  and  crystals)  to 
permit  crystal-controlled  opera- 
tion of  the  R7.  No  preselection  is 
required  in  any  tuning  mode. 

An  i-f  notch  filter  is  useful  in 
reducing  adjacent-frequency 
heterodyne  interference  some 
40  dB,  and  is  variable  over  sever- 
al kilohertz  of  passband. 

AGC  attack  time  is  one  milli- 
second, and  release  times  may 
be  selected  from  4  choices,  0 
through  2  seconds.  An  optional 
noise  blanker  may  be  purchased 
separately  and  controlled  from 
the  front  panel. 

A  highly-flexible  antenna 
switching  provision  allows  a 
variety  of  converters  and  anten- 
nas to  be  used  with  the  R7,  at- 
tachable through  a  row  of  RCA 
phono  plugs  on  the  rear  apron. 
Although  purists  may  scoff  at 
the  use  of  phono  connectors  for 
antenna  jacks  on  an  expensive 


Drake's  R7  general  coverage  receive f. 


receiver,  such  devices  perform 
perfectly  well  at  these  frequen- 
cies. 

An  rf  gain  control  is  useful  for 
reducing  background  inter- 
ference on  loud  signals.  The  af 
gain  control,  for  some  reason, 
does  not  allow  complete  reduc- 
tion of  audio.  While  the  internal 
speaker  is  capable  of  good  au- 
dio, rear-apron  provision  for  an 
external  speaker,  and  front- 
panel  provision  for  headphones, 
are  both  made. 

Power  requirements  for  the 
R7  may  be  selected  from  120  or 
240  V  ac,  50/60  Hz,  or  12  V  dc  at  3 
Amps. 

While  a  few  spurious  signals 
were  noted,  especially  in  the 
VLF  range,  we  were  generally 
impressed  with  the  performance 
of  the  R7  receiver,  and  feel  that 
it  affords  a  great  deal  of  flexi- 
bility for  the  array  of  imaginative 
requirements  of  most  amateurs 
and  listening  hobbyists.  The  R7 
receiver  is  listed  at  $1449.  R.  L 
Drake  Co.,  540  Richard  Street, 
Mlamlsburg  OH  45342.  Reader 
Service  number  476. 

Robert  Grove  WA4PYQ 
Brasstown  NC 

RADIO  SHACK  DX-302 

GENERAL  COVERAGE 

RECEIVER 

It  has  been  a  couple  of  years 
since  Radio  Shack  released 
their  DX-SOO  digital-display  gen- 
eral coverage  receiver.  Reports 
from  users  varied  from  praise  to 
eternal  damnation,  but  one 
thing  was  certain:  It  had  prob- 
lems. 

The  DX-300  was  plagued  with 
horrendous  spurious  signals, 
largely  due  to  self-oscillation, 
Frequency  drift,  lack  of  i-f  selec- 
tivity, and  cumbersome  two- 
step  peaking  were  others. 

It  was  evident  that  redesign- 
ing would  be  necessary,  and  the 
new  DX  302  (why  not  301?)  was 
the  result.  Is  it  any  better?  Yes. 
Is  it  a  lot  belter?  Well . ,  Jn  order 
to  answer  the  question  of  just 
how  good  a  receiver  Is,  we  have 
to  view  the  product  from  the  per- 
spective of  the  market  for  whom 
it  is  manufactured. 

The  DX-302  is  intended  for  a 
broad  consumer  audience  not 
sophisticated  in  electronics. 
The  bulk  of  these  listeners  will 
apply  their  listening  time  to  AM 
international  broadcast^  using 
the  bfo  provision  less  often.  This 
is  just  as  well,  as  the  DX-302  still 
exhibits  frequency  drift. 

Some  AGC  pumping  with 
strong   CW   and   SSB   signals 
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NEW  TEN-TEC 
DMNl-C  9  Band  1hnsceiver*HERCULES  Solid-State  KW  Linear 


TEN-TEC  SUPER  RIG  IS  READY.  For  mvety  band,  evmry  band 
condition.  Witli  the  latest  In  solid-state  hf  technology*  the  latest 
In  features.  To  niake  communications  easier*  more  reliable  — ^ 
super. 


OMNI-C 


The  new  model  in  this  famous  scries.  With  new  coverage  and  new  features 
to  make  it  better  than  everf 

All  9  HF  Bands.  From  160  through  10  meters,  including  the  new  10,  18 

and  24.5  MHz  bands.  Coverage  you  can  live  with  — for  years  and  years. 

3-Mode,  2-Range  Offset  Tuning.  Offset  the  receiver  section  or  the 
transmitter  section  or  the  entire  transceiver!  In  2  ranges:  ifiSOO  Hz  or  ±4 
kHz.  For  complete  flexibility  in  fine  tuning,  a  DX  work,  or  net  operations. 

Seven  Res  pons  e  Curves.  Four  for  SSB,  three  for  CW.  With  new 
switching  to  select  the  standard  2.4  kHz  fitter,  optional  1.8  kHz  SSB  filter* 
500  Hz  or  250  Hz  CW  fibers,  and  standard  450  and  150  Hz  CW  active 
audio  fibers.  Up  to  16  poles  of  i-f  filtering  ptus  audio  ftltenng  to  handle  any 
situation. 

Built-in  Notcb  FUter  and  Noise  Blanker.  Notch  Is  variabte  from  200 
Hz  to  3,5  kHz  with  a  depth  of  more  than  50  dB.  New  noise  blanker  reduces 
tgnitk)n  and  line  noise.  Both  standard  equipment. 

"Hang"  AGC.  New,  smoother  operation. 

Super  Specs,  Optrinized  sensilJi/ity— a  balance  between  dynamic  range 
and  sensitivity  (2  ^V  on  160  to  0,3  ^V  on  10  meters)  Greater  d^nomic 
range:  better  than  90  dB.  And  a  PIN  diode  switchablc  18  dB  attenuator, 
200  u^affs  input  on  all  bands!  J 00%  duty  cyc/e  on  alt  bands  for  up  to  20 
minutes. 

Super  Convenient.  Buih-ln  VOX  with  3  up- front  controb.  Bulk-In  PTT 
control  at  front  and  rear  jacks.  Bu^ft-/n  Zero-Beat  switch  puts  you  on  exact 
frequency.  Buift-/n  Adjustabfe  Sideione  with  variable  pitch  and  level 
Adjustabfe  ALC  for  fuU  control  from  low  power  to  full  output  2 -Speed 
Break-ift,  fast  or  slow  speeds  to  fit  operating  conditions  Buit-In  Speaker 
eliminates  desk  clutter.  Automatic  S/debondSe/ectfon— reversible 

Super  Design,  AU  Sohd-State  and  Broadbanded ^ from  the  pioneer. 
Ten-Tec.  Modufeir  plug-in  circuit  boards.  Functionai  Styting  with  convenienl 
controls*  full  shielding,  easy-to-use  size  (S^'h  x  14V4''w  x  H^dJ. 

Super  Hercules  Companion.  Styled  to  match,  plus  separate  receiving 
antenna  capability,  plus  transceiver  front  paneJ  control  of  linearis 
bandswltching  lone  knob  does  it  all). 

Full  Accessory  Line  including  filters,  remote  VFO.  power  supplies, 
keyers.  microphones,  speech  processors,  antenna  tuners— all  in  matching 
cobr, 

ModeJ  546  OMNLSeries  C . . . .    $1189, 


HERCULES 

Amateur  Fiadio's  first  full  bseak-in  sofid-state  kW  linear  ampfifier.  With  the 
reliability  youd  expect  from  the  pioneer  in  high -power  solid-state 
technology— TEN-TEC 

All  Solld-S^te.  No  tubes.  Instead,  HERCULES  uses  two  500- watt  push-puB 
solid-state  amplifier  modules  with  an  output  combiner.  Super  sofed 

Broadband  Design.  No  knobs^  no  tuning  From  the  pioneer,  TEN-TEC.  For 
fastt  effortless  changing  of  bands.  Super  easy. 

Automatic  Bands  witching  when  used  with  OMNI  (the  OMNI  bandswitch 
also  controls  HERCULES  bands  witching  through  a  motor  driven  stepping 
switch).  Super  convenient 

Full  Break-In.  HERCULES  puts  the  conversation  back  into  high  power  CW 
operation— you  can  hear  between  every  character  you  send. 

Full  Coverage.  160  through  15  meters  plus  four  ^'AUX"  posmonfi  for  10-meter 

conversion  by  owner  and  future  band  additions. 

FuU  Gallon.  1000  watts  input  on  ai!  bands.  600  watts  output  typical  Built-in 
forced-air  cooling.  Driving  power  50  watts.  typicaL  Adjustable  negative  ALC 
voltage  100%  duty  cydie  for  SSB  voioe  mockilaion;  50%  duty  cyde  for 
CW/RTTY  (keydown  time:  5  minute  max)  Continuous  earner  c^jeration  at 
reduced  output 

FuU  Protect] CMi.  Six  LED  suMus  indicators  continuously  monior  operating 
conditions  and  shut  do^vn  the  ampfifier  whenever  any  one  exceeds  set  iiinits 
(the  exdter  automatically  bypa^es  the  amplifier  under  amplifier  shut-down  for 
barefoot  operation).  The  six  parameters  monitored  are:  1)  overdrive;  2)  im- 
proper control  switch  setting;  3}  heat  sink  temp.;  4)  SWR;  5)  ovenjoltage/over- 
cunrent  6)  rf  output  balance.  Two  metem  monitor  collector  current  voltage,  and 
forward/reverse  power.  And  a  highly  efficient  auto  mafic  Kne  uoHage  correcHon 
drcuit  (patent  applied  for)  eliminates  the  need  for  selecting  transformer  taps, 
prevents  applying  too  high  a  voltage  to  final  amplifier  devices,  becomes 
operative  under  low  line  conditions. 

Super  Power  Supply,  Provides  approximaldy  45  \/DC  #•  24  amperes, 
operates  on  105/125  VAC  or  210/250  VAC.  1ape  wound  transfofmer  and 
chcJce  reduce  we^t  (50  lbs.)  and  size  (7^ti  x  15%"w  x  13^^)-  S^saiate 
enclosure. 

Super  Styling.  Designed  to  maCch  OMM.  the  HERCULES  h^  the  same 
height  as  OMNI  pkis  matching  bail  and  matching  colofs.  The  fioni  pand  & 
Simpfeaty  in  itsctf  with  two  push-button  switches  (power  and  mode)  pius  two 
knobs  (meter  aixi  bands^^tch),  and  a  ''bbck-out*'  mcHiitor  panel  |when  unit  Is 
off*  metss  are  unobtrusive).  AmpfiSer  size  ^  5%Ti  x  i6*w  x  15Vi"d 

Bfedel  444,  HERCULES  amplifier  &  power  supply ....  $1575. 


Experience  SUPER  RIG  at  your  TEN- TEC  dealer,  or  write  for  full  details. 


INC. 


SEVlEltVILLE.  TIHNESSEE  %nht 

t»POttr*IlS  LINMLH  AVE.  Ill         •        lU 


exciting  new  ideas  from  the 

world's  leading  manufacturer  of 

amateur  radio  accessories 

NEW  MFJ/BENCHER 

Keyer-Paddle  Combo  — 

"The  Pacesetter'' 


Connbo 


$99 


irS4j 


MfJ-422X  Keyer  only 


The  best  of  all  CW  worlds  —  a  deluxe 
MFJ  keyer  in  a  compact  configuralion 
that  fits  righl  on  the  BENCHER  iambic 
paddle!  And  you  can  buy  the  combination  or 
just  the  keyer  to  f\\  on  your  BENCHER. 
New  MFJ  keyer  —  small  in  size,  big  in. 
features*  Curtis  8044  IC.  adjustable  weigh! 
and  lone,  front  panel  volume  and  speed 
controls  (H-50  wpm),  built-in  dor-dash 
memories,  speaker,  siderone.  and  push- 
button .selection  of  semi*auiomatic/tune  or 
automatic  modes. 

Ultra-relJaMe  Kolid-Ntate  keying;  grid- 
block,  cathode  and  solid-siaie  transmiiten 
(-300  V,  10  mA  max;  +300  V,  100  niA 
msjt).  Fully  shielded,  U?ies  9  V  battery  or 
optional  AC  adapter  ($7 195  -+-$2) 
fieautifuJ  functional  etigintertnf^*  The 
keyer  mountfi  on  the  paddle  base  to  lomi  a 
small  (4'/^Wx2%H  x  5W'L]  attractive  com- 
bi nation  that\  a  pleasure  to  look  at  and  use. 
The  BENCHER  p:iddte  Is  a  best  seller. 
Fu!iy  adjustable;  gold  ['^lated  silver  contacts; 
lucite  paddles;  chmmc  plated  brass;  heavy 
steel  base  with  non-skid  feet* 


NEW  MFJ  4  &  8<-Baiid  Mobile  Shortwave  Converters 


-  / 


rTTKYfUrtlt 


MFJ-304 


\  *S*) 


MFJ-30e 


r«S4) 


Another  MFJ  "Tirst,"  the^s  low  cxjst 
mobile  SWL  conveners  pnnide  new  excite- 
ment and  variety  for  your  driving^lisiening 
pleasure. 

Two  oiodels  to  choose  frotn.  The  4-band 
■World  Explorer  V'  (MFJ-304>  offers  com- 
plete  19\  25,  SI  mui  49  meter  coverage  (the 
most  popular  HF  bands  due  to  their  distance 
capabilities  ^t  various  time^  of  the  day  and 
year).  Hear  ooutitries  from  Eumpe.  Afnca, 
Middle  East*  Asia*  the  Islands.  Nonh  and 
South  America.  The  K-band  "World 
Expkjier  [I*  (MFJ  308  adds  iS.  16^  4L  and 
60  meter  bands)  for  even  g mater  listening 
variet\^ 
Compact  and  sensitive.  The  4'band  model 


measures  just  Si/iW  x  I'/jiH  \  4"D  to  fa 
iirn^vhere  in  your  vehicle  (the  S-band  version 
is  just  I"  wider  and  l"  deeper).  Twodual-gaie 
MOSFETS  give  these  converters  exceHent 
sensimiry  and  seiecthity  when  combined 
with  your  automotive  receiver. 
Easy  to  ii?ie,  easy  to  install.  Push  a  converter 
button  to  choose  the  band,  tune  in  stations 
with  your  regular  car  radio.  To  install,  just 
plug  the  car  antenna  into  the  convener  and 
insert  the  conv erter  cable  into  vour  car  radio 
antenna  tack:  connect  the  po\her  lead  to  12 
VDC. 

Listen  to  the  world  on  the  road.  Get  the 
new  MFJ  mobile  SWL  conveners  —  •*W^or(d 
Explorers  1  &  11.'" 


NEW  MFJ  Active  CW/$$B/ Notch  Filters 


/H? 


m-M 


•  'J  iWTlfcflflUI 


:«* 


MFJ-722 
MFJ-723 


Two  new  ijuper-selective  Hlterji*  The  new 

MFJ'722  *'Opiimizer"  offers  razf^r  xharp. 
no-hug  CW  filler m\^  with  switch -select  it hic 
bandwidihM80,  110.  150.  180  Hz  centered 
on  750  Hz) ,  steep-skirted SSB  filu'rfn{t,  and  a 
}00-M}00  Hz  ntttahle  70  dB  nowhjlher. 
The  8-pote  (4-st5ige)  active  IC  filter  gives 
CW  performance  no  tunahie  filter  van  match. 
(80  Hz  bandwidth  gives  -60  dB  response 
one  octave  from  center  and  up  to  1 5  dB  noise 
reduction).  The  H-pole  SSB  audio  bandwidth 


hi^ptinnzed  tor  reduced  sideband  spiatter  and 
less  QRM  (375  Hz  hiehpass  cutoff  plus 
selectable  low  puss  cutoffs  at  2.5,  2.0*  and 
1 ,5  kHz.  36  dB/octavcrollofn.  Size:  5x2x6". 
New  model  MFJ*723  is  similar  to  the  722 
but  is  for  CW  onl\,  has  a  60  dB  notch  tunable 
from  300-1200  Hz.  and  measures  2x4x6'\ 
Other  models:  Mrj^72L  $59.95,  like  722 
but  less  notch:  MFJ-720.  S39.95,  like  723 
bui  less  notch. 

Versatile,  all  models  plug  into  the  phone 
jack,  provide  2  watts  for  speaker  or  can  be 
used  with  headphones.  All  require  *^-lH 
VDC,  300  mA  max  (or  110  VAC  with 
optional  AC  adapter  at  S7.95  +$2). 
Enjoy  pleasant  Listeomg  and  impravc*<i 
read;ibility  with  one  of  these  new  MFJ 
filierii. 


NEW  MFJ  "Dry"  300W  &  1 KW  Dummy  Loads 


MFJ-2G2 

$49 


I. +S*i) 


MFJ-260 


connectors:  both  rated  to  full  load  for  30 
seconds:  de-raiing  curves  to  5  minutes 
included.  Just  rieht  for  tests  and  fast  tune  up. 
Low  VSWR.  300W:  1 . ! :  I  max  lo  30  MHz, 
1 .5: 1  max .  30- 160 MHz.  I  kW:  I  5: 1  max  to 
Mr  Cmi\^^  nan- mduaive  50-ohm  resistors  30  MH/,  MFJ- 260  (JOOWJ  is  just 
in  perforated  metal  housings  with  .SO-239   2 ^/>x2«^xT';  MFJ -262  (IkWHs  3x3x13". 


NEW  MFJ  Shortwave  Accessories 


TO  ORD€n  PRODUCTS,  CALL  TOLL  FREE 


MFJ- 1020 


MFJ-10<0 


I*- 


#  .d 


MFJ- 1040  Receiver  Preselector 
Boo^  w^k  signalsi  rejects  out  of  band 
signaisi.  reduces  images,  Caven  LH-54  MHz 
with  up  to  20  dB  gain  from  low  noise 
MOSFET  circuitry.  Works  with  2  antennas, 
and  2  receivers  (even  XCVRS  to  350W 
input). 

Built-in  20  dB  attenuator  prevents  receiver 
overload.  Also  includes  aulo-bypass,  delay 
contiol,  PTT  jack.  Openites  on  9  V  battery. 


9  IS  VDC.  or  no  VAC  with  optional  AC 
adapter,  S7.95  +S2. 

Model  MFJ- 1045,  $69.95,  js  the  same  less 
attenuator,  bypass,  deby.  PTT.  1  antenna  & 
I  receiver. 

MFJ'1020  Indoor  Active  AfiteiifM 
**Uorld  grabber,"  nvaling  or  exceeding 

reception  of  outside  long  wires. 
Lnique  tuned  drcuitt^  i*ith  attiplification 
tmnmizes  interrnod  distortion,  improves 
selectivity,  reduces  noise  outside  the  tuned 
band.  e%en  functions  as  a  preselector  with  an 
external  antenna.  Cox-ers  03-30  MHz  in  5 
hands.  Telescoping  ant.;  tune,  band,  gain, 
on-off-bypass;  Use's  9  V  baiter>\  9^18  VDC, 
or  110  VAC.  with  optional  AC  adapter  at 
S7.95+S2.  5x2x6". 


800-647.1800 


VtSA* 


Fof  tech.  mto..  order  or  repair  status,  or  caHs 
outside  continental  U,S.  and  mside  Miss., 
eall  601-323-5869- 

•  Ai  MFJ  products  uneonditionaBy  guamnlttd 
for  one  year  { i'\eept  ii>  nutedi 

♦  Products  artkred  from  MFJ  are  retumabfe 
w^jufi  30  davs  ror  fuEI  refund  i  le\s  shippinf^l 

*  Add  shipping  8i  handling  charge  m  amcunb 
stiimn  in  paroithi 


Write  for  FREE  calaJog*  over  6<)  products 

ENTERPRISES 

INCORPORATiD 

BoK  494;  MisM^ppi  State,  MS  39762 
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MFJ  941C  Versa  Tuner  II 


^^ttiMAHa^Hiiiri^iliitt^tal^H^^IBWA^i^^iU^^^^^BUfa 


!W        :A       ■'.■>, 


MFJ-94iC 


Faslest  ^Uirtg  MFJ  tuner .  * .  because  it  has 
the  most  wanted  features  ai  the  liesi  price. 
SWR  +  dual  range  wattmeter  (300  &  30 
watts  full  scale,  forward  and  reflected 
pciwer).  Sensitive  meier  me  asm  en  SWR 
down  K>  5  wafts  output. 
More  flexible  aiiteiina  switch  selects  2  coax 
lines,  dinsct  or  through  mner,  riiiidom  wire/ 
balanced  line,  pr  tuner  bypass  for  dummy 
load; 

12  pii«jjtion  efticient  airwound  inductor  for 
lower  losses,  more  watts  (Uit. 


Buik-m  4:1  balun  for  balanced  lines,  l(XX)v 

capacitor  spacing. 

Matches  everything  from  160-10  meters: 

d  I  poles,  inverted  vees,  random  wires,  verti- 
cals, mobile  whips,  beams,  balanced  and 
coax  lines. 

Eas>  to  use,  anywhere*  Measures  8x2x6", 
has  SO-239  connectors,  5-way  binding 
post^,  finished  in  eggshell  while  with 
walnut-grained  sides. 

MFJ-945,  $74.95.  like  model  94  iC  but  less 
ant.  switch.  Optional  mobile  bracket  for 
either  model  is  $3. 


MFJ  484  ^^Grandmaster"  Memory  Keyer 


MFJ-4B4 


Up  to  twelve  25  character  messages  plus 

100,  75,  50  or  25  ch,  messages  (4096  bits). 
Repeat  any  message  continuously  or  with 
pauses  of  up  to  2  niin.  LEDs  show  use. 
Record^  playback,  or  change  messages 
instantly  at  touch  of  a  button.  Memories  are 
resettable  with  button  or  touch  of  the  paddle. 
Ruitt-in  memory  saver  —  9  V  battet^  takes 
over  when  power  is  lost. 
Iambic  operation  with  squeeze  key.  Dot- 
dash  insertion.  Optional  BENCHER  paddle 
$42.95  +S4. 

Dot-Dash  memories,  self-completing,  jam- 
proof  spacing,  instant  start. 


Panel  controls:  Speed  (8-50wpm)/ Record; 
Weight/Memories  Combined;  Tone/Tune; 
Delay  (0-2  min.)/Repeat;  ixilary  Vol/On-Off; 
Memory  Select;  Message  Buttons  select 
desired  25  ch.  messages:  Memory  Reset 
button . 

Ultra  reliable  solid  state  keying:  grid  block , 
cathode,  s<jlid  state  transmitters  (-300  V,  10 
niA  max;  +300  V,  100  mA  max).  Operates 
12-15  VDC  or  1 10  VAC  with  optional 
adapter,  $7.95  +$2,  Size  8x2x6".  MFJ-482, 
$99.95,  four  25  or  50  +  two  25  ch.  messages; 
MFJ-481 ,  $89.95,  two  50  ch .  messages. Get 
the  best  seller  kevers-MFJ' 'Grandmasters" 


MFJ  410 ''Professor  Morse"   MFJ  Dual  Tiinabie  SSB/CW 
Code  Generator/Keyer  Filter  "Signal  Enhancer" 


LOW 
PRICE 

Save 


$20 

MFJ-410  Now  Only  $1  ZSf^*) 

Use  it  to  karn,  use  it  to  operate*  It  sends 
unUmited  random  code  in  random  groups  for 
px^Q\\c^',  never  repeats  sequences.  And  when 
you're  on  E  he  air,  it's  ^  full  feature  keyer, 
Vary  speed  from  5-50  wpni ;  meter  readout . 
Vary  spacing;  give  fast  sound  to  low  speed. 
Atp-ha  or  alphanumeric  with  punctuation, 
BuJIt-in  speaker  and  phone  jack;  lone  and 
voh  Ideal  for  classnoom  or  private  use. 
Full  feature  keyer  includes  voL,  speed,  tone 
and  weight  controls,  tune  switch,  dot-dash 
memories,  keys  grid  block,  cathode,  solid- 
state    rigs.    Optional    BENCHER    paddle 
$42.95  -h  $4.  Operates  on  9^18  VDC,  two  9 
V  batteries  or  1 10  VAC  with  optional  adapter 
$7.95  +$2.  Size  7x2x6".     Get  ^'Professor 
Morse"  —  you'H  never  oulgrow  it. 


•j^w***^'- 


:■■  v.",     ■■■•i^^^^;^z.y 


SL*  "•"  "•  O 


tm.tm 


MFJ-752B 


$84 


i+m 


Dual  niters  give  unmatched  performance. 
The  primary  filter  lets  you  peak,  notch,  hw 
p€iss  or  hi^h  pass  with  exfra  steep  skirts. 
Auxiliary  filter;  70 dB  notch .  40  Ht.  peak. 
Both  filters  tune  from  300  to  3000  Hz  w ith 
variable  haruiwidth  from  40 Hz  ^o  nearly  flat. 
Constant  output  as  bandw^idth  is  varied; 
linear  frequency  control  . 
Switchable  noise  limiter  for  impulse  noise. 
Simulated  stereo  sound  for  CW  lets  ears 
and    mind    reject    QRM. 
Inputs  for  2  rigs,  switch  selectable.  Plugs 
into  phone  jack.  Two  watts  for  speaker.  OFF 
bypasses  filter.   9-18  VDC,  300  mA  or  1 10 
VAC  with  optional  adapter $7.95  i-$2.    10x2 
x6".   MFJ  751,  $59,95,  similar,   primary 
filter  only*  less  high  passi&  noise  limiter. 


favorite  products  from  the 

world's  leading  manufacturer  of 

amateur  radio  accessories 

GMT  Clock/ID  Tinier 


MFJ-101 


$29 


95 

(+S4) 


24  hour,  soUd-state,  blue  0.6''  digits,  ID 
titner  sounds  every  9  min  (also  a  snooze 
alarm),  regular  alarm  tor  skedsor  to  awaken, 
pt>wer-oui/alarm-oa  indicators,  ready  to  use 
on  1 10 VAC,  50-6OHZ.  6x2x3". 

KW  Dummy  Load  With  Oil 


ffkUJ      I   g 


MFJ-250 

df0095 


Rated  at  1  kW  CW  or  2  kW  PEP  for  !0 

min..  half  that  for  20  min,,  eont.  at  200  W 
CW,  400  W  PER  non-inductive  50  ohm 
resistor,  qualitv  transfonner  oil  (no  PCB), 
VSWR  under' 1.2:1  to  30  MHz,  1.5:1, 
30^300  MHz,  2:U  300-400  MHz.  Coax 
conn.,  vent  cap..  IWh  x  6%"  diam. 

300  Watt  Antenna  TUner 


MFJ-949B 
^1  £9i+%^) 


Does  it  all!  Built-in  dummy  load,  SWR, 
forward  and  reflected  power  meter,  antenna 
switch,  balun,  matches  everj^thing  from 
L8-30  MHz  (coax,  random  wires*  balanced 
lines),  coax  conn,,  binding  post,  10x3x7'. 


TO  ORDEfl  PRODUCTS,  CALL  TOLL  FREE 


master  chflige 


800'647-1800 


For  tech,  info.,  order  or  repair  status,  or  calts 
outside  continental  U.S.  and  inside  Miss., 
call  601-323-5869. 

«■  AH  Mf  J  product!!  unconditionally  guaranteed 
for  one  year  (except  as  noted) 

•  Products  ordered  trom  MFJ  are  retumable 
within  30  days  for  fuU  refund  (less  fshippiuK) 

•  Add  shipping  &  handling  charges  in  an^ounts 
^hown  in  parentheses 

Write  for  I  REE  catalog,  over  60  products 

ENTERPRISES 

INCORPORATED    ^47 
Box  494;  Mississippi  State,  MS  39762 


y*  Reader  Sefv/^e— see  pa^e  226 
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Radio  Shack's  DX-302  general  coverage  receiver. 


iTiight  be  objectionable,  show- 
ing a  need  for  slower  decay 
time.  'A 

The  i-f  seleclivf  y  problem  has 
been  improved'do/glderably  in 
the  DX-302:  the  j^$9B  and  -  60 
dB  points  are  at  Jt&Jl^Vtz  and  6.0 
kHz  in  the  wide  bO^tlon  and  at 
2.5  kHz  and  4.0  kliifn  Ihe  narrow 
position.  The  spure  which  were 
evident  in  the  UK-300  are  now 
extinct.  Two-st^p  peaking  is  stlH 
necessary,       "% 

Sensitivity  of  the  DX*302  ts  ex* 
celient^  averaging  0.3  microvoits 
throughout  the  shortwave  spec- 
trum. Image  rejection  is  60-70 dB 
down.  Upper  or  lower  sideband 
selection  adds  to  the  receiver's 
flexibility. 

Frequency  coverage  ts  anoth- 
er pius,  permitting  continuous- 
coverage  reception  from  10  kHz 
through  30  MHz,  Frequency  dis- 
play is  provided  by  a  five-digit 
LED  readout— and  it's  accurate. . 
A  drop  of  oil  behind  the  spindfe 


of  the  spinner  knob  did  wonders 
for  our  sample,  loosening  the 
stiff  turning  feel. 

The  receiver  is  relatively 
Straightforward,  reflecting  de- 
sign philosophies  incorporated 
into  the  new  breed  of  synthe- 
sized receivers.  Incoming  sig- 
nals are  up-converted  to  55  MHz 
where  they  are  tuned  in  1-MHz 
increments  into  a  3-2  MHz  tun- 
able i-f.  Triple  conversion  finally 
results  in  a  conventional  455- 
kHz  3rd  i-f  which  is  also  the  bfo 
ffequency  (±1.5  kHz). 

Power  requirements  may  be 
selected  from  120  V  ac  at  60  Hz 
(220-volt,  50-Hz  models  available 
for  Europe  and  Australia),  12  V 
dc  for  mobile  operation,  or  8  in- 
ternal C  cells  for  fully  portable 
operation. 

While  the  DX-302  would  not 
be  recommended  for  primary  re* 
ception,  it  would  make  a  good 
standby  receiver.  And,  most  im- 
portant, it  would  be  a  good  intro- 


ductory receiver  for  a  newcomer 
to  the  fascinating  world  of 
shortwave  listening.  The 
DX-302's  self-contained  code 
practice  oscillator  iustmighl  en- 
courage that  newcomer  to  go 
one  step  further! 

The  Radio  Shack  DX*302  gen- 
eral coverage  receiver  lists  for 
S379.95v  For  further  information, 
contact  Radio  Shack,  a  division 
of  Tandy  Corporation,  7300  One 
Tandy  Center,  Ft.  Worth  TX 
76102.  Reader  Service  number 
490. 

Robert  Grove  WA4PYQ 
Brasstowfi  NC 

MIRAGPS  MODEL  B23  2M  AMP 

Mirage  has  announed  the  lat- 
est member  in  its  line  of  quality 
amateur  equipment^  the  623 
2-meter  all-mode  low*power  am- 
plifier. The  B23  is  designed  to  be 
used  with  all  available  HT  and 
lowi)ower  SSB  transmitters. 

Mirage*s  newest  amplifier  will 
provide  30  Watts  of  output  with 
2  Watts  of  drive.  The  B23  is  fin- 
ear  and  may  be  keyed  with  as  lit- 
tle as  100  mW  and  up  to  as  much 
as  5  Watts.  Five  Watts  input  will 
give  40  lo  45  Watts  output* 

The  623  is  packaged  in  a  rug* 
ged,  compact  enclosure  that 
may  be  mounted  anywhere  or 
teft  unmounted  for  maximum 
portability. 

For  more  information,  con- 
tact  Everett  Gracey  WA6C6A  or 
Ken  Holladay  K6HCP  at  Mirage 
Communications  Equipment, 
inc.,  PO  Box  1393,  Giiroy  CA 
95020:  (408)-847-1857.  Reader 
Service  number  482. 

JEeiO  ASCII  ENCODED 

KEYBOARD  KIT  ANNOUNCED 

BY  JAMECO 

Jameco    Electronics    has 


developed  the  JE610  ASCII-En- 
coded Keyboard  Kit  which  can 
be  interlaced  into  almost  any 
computer  system. 

The  kit  comes  complete  with 
a  62  key  industrial  grade  key- 
board switch  assembly,  inte- 
grated circuits,  sockets,  con- 
nector, electronic  components 
and  a  double-sided  printed  cir- 
cuit board.  Completet  easy-to* 
follow  step-by-step  wiring  in- 
structions and  circuit  diagram 
are  also  included. 

The  keyboard  switches  are 
SPST  mechanical  action  and  60 
keys  generate  the  full  128  ctiar* 
acters,  upper  and  lower  case,  of 
the  ASCII  set.  Two  user  defined 
keys  are  provided  for  custom  ap- 
plications. This  unit  is  fully  buf- 
fered and  there  is  a  caps  lock  for 
upper  case  alpha  characters. 

The  heart  of  the  system  is  a 
40'Pin  ROM  (AY5'2376)  with  out- 
puts  directly  compatible  with 
TTUDTL  or  MOS  logic  arrays. 
The  keyboard  assembly  re- 
quires +  5  V  dc  at  150  mA  and 
- 12  V  dc  at  10  mA  for  operation- 
Interfacing  is  accomplished  by 
a  16-pin  DIP  or  an  18-pin  edge 
card  connector- 

For  more  information,  write  to 
Jameco  Efectronics,  1355 
ShofBway  Road,  Beimont  CA 
94002.  Reader  Service  number 
488. 

BROADBAND  VHF/UHF 
BEAM  ANTENNA 
ANNOUNCED  BY 

GROVE  ENTERPRISES 

Intended  primarily  for  the 
hobby  scanner  radio  market,  the 
new  Scanner  Beam  from  Grove 
Enterprises  is  designed  to  work 
over  the  continuous  frequency 
range  of  18  through  512  MHz.  A 
seven-element,  log-periodic  dj* 


I 


Mirage's  Model  B23  2m  amp. 


Jameco's  JE610  ASCIi-encoded  keyboard. 
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pole  array,  the  Scanner  Beam  Is 
said  to  offer  gain  approaching  8 
dB  above  a  dipole  on  high  band 
and  UHF.  An  additional  IS-dB 
front-to-back  ratio  makes  the 
Scanner  Beam  partrcuiarJy  suit* 
able  for  long  distance,  weak-sig- 
naJ  dkecttonai  reception,  Aver- 
age vswr  is  t.92:1. 

On  low  band  (30-50  MHzK  the 
antenna  resembles  an  omnidi- 
rectional vertical  dipole. 

Constructed  of  heavy-duty  al- 
uminum tubing,  the  Scanner 
Beam  features  unbreakable 
ABS  Cycolac  insuiators  and 
4-foot  baked  enamel  painted 
boom,  and  includes  a  4:1  match- 
ing balun  transformer  for  either 
50-  or  75-Ohm  coaxial  feedline. 

A  universal  offset  mount  per- 
mits the  Scanner  Beam  to  be  at- 
tached to  a  metal  mast  with  a 
minimum  of  interaction,  and  ad- 
ditionally allows  the  antenna  to 
b>e  tilted  in  a  vertical  plane  for 
satellite  reception.  Hams  will 
find  the  Scanner  Beam  also  use* 
ful  for  transmrtttng  in  the  144-, 
220%  and  420-^^^12  bands, 

A  matching  coaxial  cable  as- 
sembly is  also  available.  Con- 
stfucled  of  65  feet  of  low-loss, 
foam^dielectric,  copper-braided 
shield,  the  cable  assembly 
comes  with  factory  installed  F 
connector.  Motorola  connector, 
and  wealher  boot. 

For  further  information,  con- 
tact Grove  EntmpriseSy  fnc, 
Route  t.  Box  156K,  Brasstown 
NC  2B902.  Reader  Service  num- 
ber 486, 

HEATH  INTRODUCES  NEW 
LINE  OF  FREQUENCY 

COUNTERS 

Heath  Company  has  Intro- 
duced  two  new  digital  frequency 
counter  kits.  The  tM-2400. 
Healh*s  first  hand^heW  counter, 
features  a  50  Hz-512  MHz  fre- 
quency range— while  the  por* 
table  IM-2410  offers  a  single  in- 
put for  its  entire  10  Hz  255  MHz 
frequency  range. 

Weighing  just  4/5  of  a  pound, 
the  HealhKil  IM-2400  hand-held 
frequency  counter  can  be  used 
anywhere  in  the  field— or  on  the 
test  bench.  Large-scale  integra- 
tion and  CMOS  technology  ah 
low  the  IM-2400  to  fit  into  a  cabi- 
net measuring  only  1-5/8"  H  x3* 
3/8"  W  X  8-3/8''  L 

The  IM-2400's  crystal-con- 
trolled 10-MHz  time  base  pro- 
vides improved  accuracy  and 
lOppm  temperature  stability, 
according  to  a  Heath  spokes- 
person. With  a  typical  sensitivi^ 
ty  of  10  millivolts,  the  IM-24CX) 

*^  Redder  5^fvic#— s#e  p^ge  226 


DX'ER, 

CONTESTER, 
or 

RAG-CHEWER 


With  the  sunspot  cycle  nearing  its  peak, 
and  traffic  on  1 0,  15  and  20  meters  at  an 
ali-tlme  high,  you  need  a  tri*bandbeam 
that  really  delivers.  You'll  find  that  there 
are  more  Hy-Gain  Tri-Banders  on  the  air 
than  any  other  brand,  and  that  says  a  lot! 
All  of  Hy-Gain's  Tri-Banders  feature 
separate  High-Q.  high-efficiency  traps 
that  ensure  maximum  F/B  ratio  and  gain 
and  minimum  VSWR  on  ALL  THREE 
bands.  Hy-Gain's  "no-compromise" 
construction  features;  taper-swaged 
6063-T832  thick^wall  aluminum  tubing 
for  maximum  strength  and  minimum  wind 
resistance;  a  rugged  boom-to-mast 
bracket  that  adjusts  from  IV*"  to  2V/"; 
heavy  gauge,  machine  formed,  elemenl- 
to-boom  brackets  that  won't  allow  the 
elements  to  twist  on  the  boom:  and 
improved  element  compression  clamps 
that  allow  greater  tightening  ability  and 
easier  readjustment. 

Hy-Gain's  unique  Beta-Match  is  factory 
pre-tuned  to  ensure  minimum  VSWR  and 
maximum  gain  on  all  three  bands.  All 
Hy-Gain  beams  are  fed  with  52  ohm 
coaxial  cable  and  deliver  tess  than  1,5:1 
VSWR  at  resonance. 
Write  for  full  details  today f 


Hy-Gain  has 
the  right 
Tri-Bander 
for  you ! 


Antenna  shown  Is: 

TH6DXX 

6-Element 
Tri-Band  Beam 


Other  Tri-Banders  in  the 
Hy-Gain  line: 

TH5DX 

5-Element 
Tri-Band  Beam 


TH3MK3 

3-Elemenl 
Tri-Band  B^am 


Tower  shown  is 
The  NEW  Hy-Gam 

HG  52SS 

Self  Supporting 
Crank-Up  Tower 
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Heathkifs  I M  2400  hand-held 
frequency  counter 

can  read  weaker  signals.  And 
the  7-digit  LED  display  is  3/8" 
high,  for  more  legible  readings. 

True  hand-held  portability  is 
achieved  by  placmg  the  five  re- 
chargeable nickel-cadmium  bat- 
teries inside  the  housing  of  the 
IM'2400. 

The  iM-2410  portable  frequen- 
cy counter  measures  input  sig- 
nals between  10  Hz  and  225 
MHz^  with  good  accuracy  and 


Heathkit's  new  IM-2410  portable  frequency  counter. 


10-ppm  temperature  stability.  A 
durable  metal  cabinet,  improved 
RFl  shielding,  and  complete 
voltage  protection  help  ensure 
proper  operation. 

A  pivoting  stand  and  locking 
sv^ing-down  ball  place  the 
8-digit  LED  display  at  a  conve- 
nient viewing  angle. 

Both  the  iM-2400  and  IIVI'2410 
counters  may  be  connected  di- 
rectly to  the  component  under 
measurement.  Or,  for  counting 
without  any  connections,  the 
optional  SMA'2400'1  swiveling 
telescopic  antenna  may  be 
used.  This  right-angle  antenna 
with  BNC  connector  may  also 
be  used  on  many  2-meter  trans- 
ceivers. The  chrome-plated 
SMA'2400-1  is  frequency-tun- 
able,  by  extending  or  retracting 
the  telescoping  sections. 

For  more  information^  con- 
tact Heath  Company,  Dept. 
350-500,  Benton  Harbor  Ml 
49022.  Reader  Service  number 
485. 

iNTERNATIONAL 

INTRODUCES  THE  TV-4300 

SATELLITE  RECEIVER 

A  new  24-channe1  satellite  re- 


Intemationaf  Crystal's  TV'4300  satellite  receiver. 


ceiver  is  now  available  from  In- 
ternational Crystal  Manufactur- 
ing Go. 

The  high-performance  fsceiv- 
er  tunes  all  channels  within  the 
3.7-4.2-GHz  band.  Standard  dual 
audio  outpLtt  is  provided  at  6.2 
and  6.8  MHz.  Others  are  avail- 
able. 

The  TV-4300  is  a  fully  pack- 
aged and  assembled  receiver 
complete  wHh  a  built-in  LNA 
power  supply,  built-in  AFC,  tun- 
er, control  circurtry,  and  power 
cable.  Ail  output  levels  are  com- 
patible with  video  monitor  and 
VTR  input. 

ICM  offers  several  options  in- 
cluding a  remote  tuning  control 
and  selectable  audio  with  stereo 
output.  For  complete  informa- 
tion, write  International  Crystal 
Manufacturing  Co^,  inc.,  10 
North  Lee,  Oklahoma  City  OK 
73102.  Reader  Service  number 
483. 

RTTYB9 

COMMSOFT,  a  software  com- 
pany located  in  Palo  Alto, 
Caiifornia,  has  introduced 
RTTY89  for  the  Heath  HB9  or 
H6^H17/H19  computer.  By  tak- 
ing advantage  of  the  disl^  and 
dynamic  video  graphics  capabil- 
ities of  either  computer,  this  pro- 
gram adds  a  new  dimension  to 
amateur  radio  communications. 
Version  3.0  of  the  W6LL0  pro- 
gram provides  exclusive  3-ievel 
split  screen  to  allow  pretyping 
messages  while  copying  incom- 
ing data.  Other  features  include: 
disk-based  autostart  (record  in- 
coming/outgoing data  on  disk); 
disk  load  into  pretype  buffer; 
sophisticated  on-screen  graph- 
ics displaying  complete  system 
status  including  time;  auto- 
matic CW  identification;  and 
ASOn  or  Baudot  operation. 
These  and  many  other  features 


are  described  in  a  free  brochure. 
For  further  information,  con- 
tact COMMSOFT,  665  Maybeif 
Avenue,  Palo  Alto  CA  94306; 
(4r5)-493-2184,  Reader  Service 
number  481. 

DTMF  DECODER 

The  Teitone  M  917  is  a  DTMF 
decoder  and  rotary  dial  pulse 
counter  in  a  modular  package.  It 
accepts  touchtone^^  (dual  tone- 
multifrequency)  signals  from 
teiephone,  radio,  pre-recorded 
tape  and  other  sources.  Output 
is  logic  level  binary  with  strobe, 
and  other  options,  it  can  be 
used  to  drive  a  low-power  TTL 
gate  or  transistor,  CMOS,  of 
MOS  devices.  The  low-cost, 
sealed  modular  unit  (3.5  x  2.5 
X  .65  inches)  meets  or  exceeds 
all  telephone  industry  standards 
for  use  in  central  office  equip- 
ment, it  contains  a  proprietary 
LSI,  high-impedance  input  buf- 
fer, dial-tone  filter,  high-  and 
low  bandpass  filter,  and  a  crys- 
tal-controlled, digital  frequency 
detector  that  can  recognize  all 
16  DTMF  digits. 

For  further  information,  con- 
tact Teitone  Corporation,  10601- 
120th  Avenue  NE,  Kfrkland  WA 
98033;  (206)827  9626.  Reader 
Service  number  484. 

KANTROMICS'  HELD  DAY  2 
SWL  MODEL 

There  was  time  not  too  long 
ago  when  the  thought  of  copy- 
ing radioteletype  would  conjure 
up  a  mental  image  of  cumber- 
some, noisy  teleprinters.  The 
venerable  Model  15  has  been  In 
the  shacks  of  countless  thou- 
sands of  stalwart  experiment- 
ers, clacking  away  and  spewing 
out  rolls  of  paper. 

The  RTTY  scene  has  changed 
dramatically-  No  longer  are  the 
mechanical  monsters  neces- 
sary for  the  registration  of  RTTY 
copy,  nor  are  the  touchy  demo- 
dulators with  their  bevy  of  con- 
trols. 

Digital  technology  has  come 
to  the  rescue  with  several  self- 
contained  readers,  displaying 
their  copy  faultlessly  via  an  LED 
readout. 

One  of  the  most  popular  of 
these  automatic  RTTY  readers 
is  the  Field  Day  2  from  Kantron- 
ics.  For  use  with  general  cover- 
age receivers,  a  specially-shield- 
ed SWL  model  is  available  at  a 
slight  additional  cost. 

Far  more  flexible  than  any  of 
the  mechanical  teleprinters,  the 
Field  Day  2  has  provision  for  au^ 
tomatic  Morse  code  display,  on- 
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ly  a  dream  when  the  mechanicaf 
teleprinter  was  king.  The  Field 
Day  2  wilt  tracts  any  Morse 
speed,  from  3  to  80  words  per 
minute. 

On  RTTY,  speeds  of  60,  67,  75, 
and  100  wpm  are  selectable, 
with  the  additional  compatibility 
with  110  and  300  wpm  ASCII.  An 
internal  24'hoyr  clock  is  also  in- 
cluded. 

The  Field  Day  recognizes  vir- 
tually all  of  the  conventional 
characters,  numerals,  and  pro- 
signs  on  all  three  modes.  Pre- 
sentation of  readout  is  on  ten 
14-segment,  alphanumeric,  half- 
inch  LEDs.  The  message  moves 
from  right  to  left,  Times-Square 
style,  and  is  quite  easy  to  read 
after  a  moment's  practice- 
In  actual  operation,  an  audio 
cable  <not  included)  is  simply 
plugged  into  the  earphone  jack 
or  external  speaker  jack  of  the 
receiver.  The  receiver  dial  is  ad- 
justed untif  the  audio  frequency 
falls  into  the  sharp  audio  pass- 
band  of  the  Kantronics  active  fil- 
ter {750  Hz,  ±100  Hz).  On  CW, 
the  dots  and  dashes  are  pro- 
cessed  by  their  relative  timing. 
On  RTTY,  only  the  mark  signal  is 
copied  and  processed. 

The  audio  input  impedance 
will  adequately  match  8-100 
Ohms, 

The  Field  Day  2  is  operable 
from  ac only (117 Vac  @  60 Hz; a 
220  V  ac  @  50  Hz  export  model 
is  available  on  special  order  at 
no  extra  cost). 

A  built-in  speaker  assists  the 
operator  in  centering  in  on  the 
desired  signal.  The  speaker  may 
be  defeated  by  plugging  an  un- 
wired  miniature  phone  plug  into 
the  appropriate  jack  on  the  rear 
apron.  This  simple  move  will  pre- 
vent a  RTTY  enthusiast  from 
coming  un wired  after  a  few  min- 
utes of  listening  to  the  inces- 
sant '^diddly-diddly-diddly^'  from 
his  favorite  RTTY  station,  and 
could  conceivably  save  his  mar- 
riage as  well. 

Additional  jacks  are  provided 
to  accommodate  a  key  for 
Morse  code  practice  {the  display 
reads  your  fist)  and  TTL-compat- 
Ible  demodulator  output  (if  de- 
sired for  ancillary  equipment). 

In  Actual  Use 

We  found  the  Field  Day  2 
complicated  at  first,  but  a  little 
familiarization  session  changed 
the  complication  into  push-but- 
ton fiexibifity* 

A  row  of  5  push-buttons  pro- 
vides full  control  of  the  unit. 
Let's  examine  them  in  order. 


*   I  I    f    i 


<    I     i 


AMM  46 


Serious  amateurs  deserve  the  very  best  equipment  they  can  afford  and  one 
person's  luxury  may  be  another's  necessity.  These  mics  are  a  little  like  that. 
If  you  deserve  a  microphone  with  extra  high  output,  a  frequency  response 
carefully  tailored  to  the  voice  range,  and  made  of  high  quality  materials,  then 
here  are  three  new  desk  mics  and  three  new  hand  mics  from  which  to 
choose.  The  desk  mics  are  heavy  die  cast  metat  with  an  attractive  black, 
textured  finish  and  a  lock  lever  on  the  push-to-talk  bar  for  VOX  operation. 
The  hand  mics  are  h^gh  impact  resistant  Cycolac*'  with  extra  long,  high 
quality,  neoprenecoil  cords.  Most  models  are  dual  impedance. 
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Kantronfcs'  Field  Day  2  SWL  modeL 


Patomar  Engineers'  PJ-^OOO  antenna  tuner. 


1.  RESET  clears  the  display  of 
its  last-received  information  as 
well  as  permits  the  internal  com- 
puter to  adjust  to  a  dramatic 
change  in  code  speed. 

2.  SPEED  calls  up  a  numeric 
display  of  received  Morse  or 
RTTY  speed- 

3.  EDITOR  assists  in  the  copy 
of  sloppy  or  weighted  code. 
(SPEED  and  EDITOR  are  also 
used  to  set  the  24'hour  ciock.) 

4.  MODE  chooses  between 
the  reception  of  Morse  or  RTTY/ 
ASCII. 

5.  POWER  is,  of  course,  the 
on/off  switch.  The  clock  begins 
at  zero  at  power-up,  and  contin- 
ues as  a  24'hour  timer  unless  re- 
set to  time  of  day. 

We  found  the  reader  easiest 
to  use  by  audibly  tuning  in  a  sig- 
nal with  the  receiver  speaker, 
then  plugging  the  Field  Day  cord 
into  the  receiver  phone  jack.  We 
had  previously  disabled  the 
Kantronics  speaker  by  plugging 
the  disabling  jack  with  an  open 
connector. 

Our  silent  copy  was  a  plea- 
sure. Bright,  large-digit  charac- 
ters danced  across  the  display 
fatthfully  reproducing  the  mes- 
sages being  sent  on  the  other 
end  of  the  circuit. 

Mot  having  to  worry  about 
hard-copy  printers,  demodula- 
tors, video  displays,  or  other 
complex  accessories  was  both 
financially  and  cosnnetically  re- 
assuring. 

For  the  receive-only  short- 
wave enthusiast,  the  Kantronics 
Field  Day  2  is  hard  to  beat. 

The  Kantronics  Field  Day  2 
SWL  model  lists  at  $464.95.  For 
further  Information^  contact 
Kantronics,  1202  E.  23rd  Street, 
Lawrence  KS  66044. 

Robert  Grove  WA4PYQ 
Brasstown  NO 


CURRENT  SHUNTS 
FOR  DMM S 

An  inexpensive  one-milliohm 
shunt  extends  the  current  mea- 
suring capability  of  digital  muitl- 
meters  to  hundreds  of  Amperes. 
Each  millivolt  of  voltage  drop 
across  the  shunt  means  that 
one  Ampere  of  current  is  flowing 
through  the  shunt.  A  DMM  can 
thus  read  all  the  currents,  both 
ac  and  dc,  found  in  the  home, 
laboratory,  or  shop  when  used 
with  this  shunt.  In  addition,  the 
current  in  an  automobile,  includ- 
ing the  Amperes  to  the  starter 
motor  and  from  the  charging 
system,  can  be  read  by  a  DMM. 

The  shunt  is  a  special  low-re- 
sistance cable  made  up  of  105 
strands  of  tinned  copper  wire  for 
tiexlbillty.  Solid  copper  clamps, 
rated  at  75  Amperes  and  capa- 
ble of  handling  much  larger  in- 
termittent  currents,  connect  the 
shunt  into  a  circuit.  Meter  con- 
nections are  made  to  the  shunt 
cable  through  combination  jacks 
that  accept  tip  plugs,  banana 
plugs,  or  alligator  clips.  For  fur- 
ther information,  contact  R  H. 
Johns  Scientific  Instruments, 
3379  Pa  perm  ill  Hoad,  Hunting- 
don Valley  PA  19006.  Reader 
Service  number  479, 

PALOMAR  ENGINEERS' 

PT-2500  AND  PT-3000 

ANTENNA  TUNERS 

It  is  hard  to  get  excited  about 
antenna  tuners.  They  are  just 
one  of  those  accessories  you 
take  for  granted.  In  fact,  the 
name  "antenna  tuner"  is  often 
not  correct  since  many  times 
these  matching  devices  are  lo- 
cated far  from  the  actual  anten- 
na. Regardless  of  their  name, 
tuners  seem  to  be  a  popular  way 
to  make  your  skywire  meet  the 
approval  of  a  new  rig  that  balks 


at  any  load  that  causes  a  mis- 
match of  1 .5:1  or  more.  Big  deal. 

Pollution  Stopper 

Palomar  Engineers  has  taken 
a  new  approach  to  tuner  design 
and  operation  and  in  so  doing 
has  made  this  review  easier 
to  write  and  more  interesting 
tor  you  to  read.  Now,  with 
Palomar's  PT-2500  and  PT-3000 
antenna  tuners  you  can  get  that 
perfect  match  without  hours  of 
key  down  pollution  of  the  air- 
waves, A  noise  bridge  allows 
you  to  determine  the  settings 
that  will  give  a  good  swr  and  not 
strain  your  rig's  final  tubes  or 
transistors  in  the  process.  You 
merely  flip  the  front  panel 
switch  from  operate  to  tune  and 
then  adjust  thecontrols  until  the 
introduced  noise  on  your  receiv- 
er is  at  a  minimum,  indicating  a 
match  close  to  50  Ohms. 

Aside  from  the  noise  bridge, 
several  other  design  features 
set  the  Palomar  products  apart 
from  typical  tuners.  The  PT-2500 
and  PT-3000  adhere  to  the  popu- 
lar T-type  network  and  use  a 
tapped  Inductor  that  is  connect- 
ed to  an  18-position  switch. 
When  a  balanced  line  is  used, 
the  step-down  balun  is  placed  at 
the  transmitter  terminals;  most 
other  tuners  put  the  balun  at  the 
antenna  input.  Palomar  claims 
the  relocated  balun  adds  to  ef- 
ficiency. 

On  the  Air 

The  built-in  bridge  does  not 
greatly  reduce  the  amount  of 
knob  twisting  required.  How*^ 
ever,  the  noise  bridge  and  its  ex- 
ternal 9-voll  battery  do  the  work, 
rather  than  those  expensive 
finals.  There  is  no  magic  way  to 
find  the  correct  combination  of 
settings.    However,   once  you 


find  them,  a  quick  fine  tuning 
with  your  transmitter  and  swr 
meter  is  all  that  is  needed  to 
minimize  the  swr.  Jot  down  the 
settings  so  you  won*t  forget 
them. 

The  noise  bridge  cannot  be 
switched  in  line  when  you  are 
transmitting.  A  fuse  acts  as  a 
means  of  idiot-proofing.  How- 
ever, if  you  are  like  me  it  won't 
be  long  before  the  fuse  is  **si6ti1- 
dentally  '  blown.  Often  the 
bridge  will  continue  to  work  af^ 
ter  the  fuse  is  blown,  but  the 
nulls  it  gives  may  be  false.  The 
solution,  of  course,  is  a  new 
fuse.  But  where  do  you  buy 
1/200-Ampere  fuses?  This  incon- 
venience emphasizes  the  need 
to  switch  from  "tune"  to  "oper- 
ate" before  you  transmit. 

These  tuners  are  designed  so 
that  you  can  match  balanced 
lines,  random  length  wires,  and 
coaxial  feedlines*  In  addition, 
the  transmitted  signal  can  be 
switched  to  a  dummy  load  via  an 
auxiliary  position  on  the  front 
paneL  Our  on-the-air  tests  con- 
firmed the  usefulness  of  the 
PT-2500' s  noise  bridge  and  the 
tuner's  ability  to  match  most  of 
the  loads  we  tried.  When  using 
high  power  on  40  meters  with 
the  tuner  matching  a  balanced 
Une  feeding  a  tuned  doublet,  the 
amount  of  rf  in  the  shack 
caused  problems  with  the 
lC-701  transceiver's  solid-state 
circuitry.  This  can  be  partly 
blamed  on  the  PT'2500's  two- 
piece  cabinet  which  gives  less 
than  ideal  shielding. 

This  reviewer  has  always  be- 
lieved Ihat  antenna  tuners  are 
one  of  the  few  things  that 
today's  hams  can  home-brew 
easily.  A  look  at  advertising 
shows  that  many  amateurs 
don't  agree  and  are  buying  their 


40     73  Magazine  •   November.  1980 


tuners.  Palomar  offers  a  product 
that  goes  beyond  the  typical 
matchbox.  The  PT-2500  and 
FT-3000  each  cost  $349.95.  More 
details  are  available  from 
Pafomar  Engineers,  Box  455, 
Escondido  CA  92025. 

Tim  Dinial  N8RK 
73  Magazine  Staff 


ETCO  CATALOG 

The  ETCO  Idea  BooK  contains 
more  than  4,000  electronic 
StemSj  many  of  them  hard-to* 
find  special  purchases  and  fac* 
tory  buyouts.  The  96  page  cata- 
log is  designed  for  hams,  hobby- 
ists, teachers,  students,  experi- 
menters, and  anyone  else  in- 
volved in  electronics- 

The  ETCO  Idea  Book  is  free 
upon  request  from  ETCO  Eiec 
tronfCS,  Dept.  766,  Box  796! 
Plattsburgh  NY  12901.  Reader 
Service  riumber  489. 


RADIO  SHACK'S 
SPACBSAVER  DESK 

If  you've  been  looking  for  a 
compact,  sturdy  table  fof  your 
radio  gear,  you  know  by  now 
that  most  of  the  presentable  al- 
ternatives require  you  to  part 
with  a  substantial  amount  of 
hard-earned  cash.  Surprise! 
Radio  Shack  has  come  to  the 
rescue  with  a  $49.95  lable  that  is 
attractive  enough  to  hold  a 
place  of  honor  in  your  living 
room. 

The  Radio  Shack  Space-Saver 
Desk  is  designed  for  use  with 
the  TRS-80  computer  system, 
but  it  makes  an  ideal  operating 
position  for  a  ham  with  a  mod* 
est  amount  of  radio  equipment. 
The  walnut-veneer^covered  ta- 
bletop  looks  good  and  mea- 
sures 23-3/4  X  37-1/2  inches.  On 
the  back  of  the  top  surface  is  a 
g'/i-inch  deep  shelf  with  plenty 
of  room  for  a  transceiver,  power 
supply,  rotor  control,  keyer,  and 
other  accessories.  Underneath 
the  shelf  is  just  enough  space 
for  logs,  callbooks,  and  a\\  the 
usual  small  paraphernalia  that 
accumulates  in  a  ham  station. 
The  shelf  is  about  eight  inches 
shorter  than  the  tabtetop,  allow- 
ing ideal  placement  of  a  key  or 

paddle. 

The  tabletop  is  supported  by 
two  nicely^finished  black  metal 
l*shaped  legs,  which  are 
equipped  with  screw-in  levelers. 

In  shortt  if  you  need  a  place  to 
put  your  R390  receiver.  32S-1 
transmitter  and  Alpha  77DX  am- 

Continued  on  page  796 
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Hy-Gain's  new  HyCom  series  of  UHF  and 
VHF  mobile  antennas  have  been  tested 
In  actual  use  by  amateurs  across  the 
U,S.  for  nearly  two  years  with  excellent 
results.  The  antennas  have  weathered 
the  salt  spray  of  the  coast,  the  freezing 
rain  and  snow  of  the  northlands,  and  the 
blazing  sun  of  the  desert  southwest 
HyCom's  materials  and  workmanship 
have  taken  the  worst  that  Mother  Nature 
could  dish  out,  and  ihey  still  perform  as  if 
they  were  installed  yesterday.  If  you 
want  the  finest  mobite  antenna  that  you 
can  buy  -  with  proven  reliability  *  try  a 
Hy-Gain  HyCom. 

HC-1 44-TLM  (for  2-met0rs) 

A  5/8  wave,  trunk  lip  mobile 
antenna  with  less  than  1.5:1  SWR 
across  the  1 44-1 48  MHz  band. 
Maximum  power  capability  is  a  full  200 
watts.  Hy-Gain's  exclusive  screw-In 
antenna  connector  eliminates  all 
installation  soldering.  Includes  1  8  ft. 
{6.5m)  coax  and  connector. 

HC-1 44-M AG  (for  2-met0rs) 

The  same  antenna  as  above  except  with 
a  powerful  90  lb.  (40.3kg)  direct  puH 
magnet  mount  with  a  neoprene  gasket  to 
protect  your  vehicle's  finish. 

HC-440-TLM  (for  440-4S0  MHz) 

This  is  a,  trunk  lip  mount 

antenna  featuring  two  5/8  wave  cofltnear 

radiators  coupled  with  a  moisture 
resistant  phasing  coil.  SWR  is  less  than 
1.5:1  and  maximum  power  capability  is 
200  watts.  Antenna  comes  with 
Hy-Gain's  exclusive  screw-in  antenna 
connector  that  eliminates  all  installation 
soldering  and  1 8  ft.  (5.5m)  of  coax  and 
connector. 

HC-440-MAG  (for  440-450  MHzl 

The  same  antenna  as  above  except  with 
a  powerful  90  lb.  {40.8Kg)  direct  pull 
magnet  mount  with  neoprene  gasket  to 
protect  your  vehicle's  finish. 
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Gary  L  Anderson  WB0GWP 
1523  34th  Street  S.B^ 
Cedar  Rapids  lA  52403 


VSWR.  .    Automatically! 

simplify  antenna  matching  with  this 
self-calibrating  tune-up  aid 


The  antennas  used  at  my 
station  have  always 
been  simple  — usually  a  di- 
pole  cut  for  80  meters,  fed 
with  about  52'  of  300-Ohm 
twinlead  and  tuned  with  a 
transmatch,  resulting  in 
complete  80  through  10 
coverage.  The  one  station 
accessory  always  present  is 
the   common    vswr  meter. 


Over  the  years,  1  have  used 
two  types,  the  single-meter 
version,  with  the  adjust  pot 
and  forward-reflected 
switch,  and  the  dual-meter 
version,  with  only  the  ad- 
just pot. 

The  Problem 

Assuming  you  have  used 
one  or  both  of  the  above  ex- 


amples, you  know  the  frus- 
tration of  trying  a  new 
antenna,  changing  bands, 
or  even  just  moving  within  a 
band.  There  are  at  least  a 
half-dozen  adjustments  to 
make  to  get  tuned  up:  grid, 
plate,  and  loading  on  the 
rig,  assuming  tube  finals 
which  most  of  us  have,  full- 
scale    forward    set,    and 


m 


# 


33rtTTTrrit 


Photo  A,  Finished  design  of  power  sensor,  dual  wattmeter,  and  automatic  vswr  meter. 
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forward-reflected  switch  on 
the  vswr  meter,  and,  finally, 
two  or  three  adjustments 
on  the  transmatch.  This  can 
be  quite  a  juggling  act. 

There  are  times  when 
vswr  decreases  and  so  does 
forward  power,  and  times 
when  forward  power  in- 
creases as  well  as  vswr.  Dur- 
ing tune-up,  the  transmitter 
power  level  constantly 
changes  due  to  a  changing 
load  and  so  does  the  vswr. 
Indications  change  so  dras- 
tically that,  in  some  cases, 
quite  a  bit  of  time  is  used 
hunting  for  resonance.  This 
can  result  in  tost  contacts 
and  some  worry  to  those 
who  own  rigs  with  solid- 
state  finals.  This  afl  occurs 
because  the  standard  vswr 
meter  is  also  sensitive  to 
power  level  and  this  condi- 
tion helps  mask  what  we 
are  really  trying  to-  cor- 
rect—the source-to-toad 
mismatch. 

The  Solution 

What  is  needed  is  a  vswr 
meter  which  does  not  react 
to  power  levels,  but  dis- 
plays only  the  mismatch 
Tune-up  would  then  only 
require:  (1)  nulling  the  vswr 


at  the  transmatch  and  (2) 
peaking  the  transmitter. 
This  would  be  the  end  of 
tune-up.  With  soiid-state 
finals,  step  two  is  omitted 
and  tune-up  becomes  a  real 
breeze.  Photo  A  shows  the 
finished  design,  which  con- 
sists of  a  power  sensor,  dual 
wattmeter,  and  automatic 
vswr  meter. 

I  know  of  another  project 
article  on  an  automatic 
vswr  meter  and  1  credit  this 
one  for  getting  me  inter- 
ested in  this  idea  J  How- 
ever, there  were  some 
things  that  1  felt  needed  to 
be  changed. 

First  of  all,  I  have  always 
had  trouble  in  the  past  con- 
structing a  power  sensor 
with  a  flat  enough  frequen- 
cy response  to  cover  80 
through  10  meters-  Instead 
of  building  one  from 
scratch,  I  used  some  circuit 
boards  which  were  pur- 
chased from  a  popular  kit 
manufacturer  and  which 
have  worked  out  great. 

Second,  the  earlier  de- 
sign incorporated  a  dual 
wattmeter  into  the  solid- 
state  circuitry.  If  you  do  not 
have  115  V  ac,  you  do  not 
have  any  way  to  measure 
power  for  mobile  or  battery 
operation.  My  design  sepa- 
rates the  wattmeter  and  the 
vswr  meter  and  treats  the 
latter  as  an  attachment  to 
be  used  when  115  V  ac  is 
available. 

Third,  the  earlier  design 
has  five  calibration  ad- 
justments in  the  vswr  meter 
portion  of  the  circuit,  After 
some  work,  I  got  that  down 
to  one.  Calibration  of  my 
vswr  meter  is  very  easy  and 
accurate. 

Finally,  the  wattmeter 
scales  in  the  earlier  design 
were  obtained  through  cali- 
bration and  the  vswr  scale 
through  theoretical  com- 
putations. Unfortunately, 
they  do  not  match  very 
well:  25  percent  reflected 
power  is  a  3:1  vswr  and  not 
2,5:1.  My  vswr  meter  scale 
was  derived  from  the  watt- 
meter scale  data  which  pro- 


vides for  a  much  more  ac- 
curate indication. 

Power  Sensor  and  Dual 
Wattmeter 

Fig.   1    shows   the   sche- 
matic of  the  power  sensor 
and    dual    wattmeter.    The 
power  sensor  was  designed 
around  two  circuit  boards 
and  their  associated  parts 
purchased  from  the  Heath 
Company.    The    circuit 
board  comes  from  Heath's 
vswr/wattmeter    kit.    The 
200-Watt  adjustment  is  the 
same  as  the  original  Heath 
design,  but  the  line  used  for 
forward    vswr   set    is    now 
used  for  the  20-Watt  posi- 
tion with  the  addition  of  a 
50k-Ohm  pot.  There  is  also 
an  adjustment  provided  for 
2000-Watt    capability,    if 
desired.  The  lines  going  to 
the    null    position    of    the 
calibration  switches  in  the 
dual  wattmeter  were  origi- 
nal iy  used  for  the  reflected 
vswr    position    in    Heath's 
vswr/wattmeter    and    are 
now  used  for  calibration  of 
the  power  sensor  that  will 
be  discussed   fater.   Ferrite 
beads  (not  shown)  are  used 
on   each    internal    and   ex- 
ternal   lead   at  the   power 
sensor  to  reduce  rf  currents. 
The  dual  wattmeter  uses 
two  0-50-uA   meter  move- 
ments  from    Radio   Shack. 
The  1.54k-Ohm  resistors  let 
the  metfers  appear  to  have 
the    same    impedance    as 
Heath's.  The  4.22k-Ohm  re- 
sistors   in    series    with    the 
power    meters    raise    the 
voltage  that  will  drive  the 
automatic  vswr  meter  such 
that  a  full-scale  deflection 
on  a  power  meter  will  be 
equivalent  to  500  mV  dc  at 
the  vswr  meter.  The  0.1-uF 
bypass    capacitors    were 
added  to  minimize  rf  pick- 
up on  the  forward  and  re- 
flected lines  and  across  the 
meters. 

Automatic  Vswr  Meter 

The  circuit  of  Fig.  2  does 
nothing  but  compute  the 
ratio  of  two  dc  voltages.  If 
the  meter  scale  were  left  at 
0-1  mA,  then  it  would  read 
the  ratio  of  V  dc-ref  lected/V 
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f\^.  1.  Schematic  of  power  sensor  and  dual  wattmeter. 


dc-forward  directly.  First  of 
all,  the  two  dc  voltages  are 
filtered  to  keep  out  rf  and 
then  amplified  by  a  gain  of 
about  20  in  the  LMIOSAs. 
Note  the  relatively  large 
values,  0.001  uF,  of  frequen- 
cy compensation  capaci- 
tors on  pins  1  and  8  of  the 
LMIOSAs.  This  also  helps  in 
keeping  rf  from  causing  er- 
ratic operation  of  the  cir- 
cuit. Next,  these  two  ampli- 
fied dc  voltages  are  com- 
pared against  a  ramp  gen- 
erated by  the  digital-to- 
analog  converter  as  im- 
plemented by  the  4040 
counter  IC  and  the  R/2R  lad- 
der network.  This  compar- 
ison takes  place  at  the 
LF356Hs  (note  the  positive 
feedback  for  hysteresis). 
The  output  of  the  LF356Hs 
is  a  square  wave,  going 
from  about  +T1  V  dc  to 
—  11  V  dc  since  bipolar  op 
amps  do  not  conduct  to  the 
supply  rail.  The  negative 
portion  of  the  square  wave 
is  clipped  <5ff  by  the 
15k-Ohm     resistor    and 


1 N4454  diode  combination. 
From  here,  the  signals  go 
to  digital  circuitry.  The 
reflected  side  gets  buffered 
by  two  sections  of  a  4049 
hex  inverter  IC,  then  drives 
the  meter  directly  through  a 
calibration  pot  —  that's 
right,  a  square  wave  drives 
the  meter.  The  forward  side 
generates  a  reset  pulse  with 
the  4013  flip-flop  IC  which 
clears  the  4040  and  starts 
the  ramp  all  over  again.  The 
end  result  of  all  this  is  a 
meter  driven  by  a  square 
wave  whose  duty  cycle  is 
directly  proportional  to  the 
ratio  of  the  two  voltages  V 
dc-reflected/V  dc-forward. 

Fig.  3  shows  that  as 
the  forward  component 
changes  in  amplitude,  the 
maximum  amplitude  of  the 
ramp  changes  also,  since  it 
is  this  comparison  which  ul- 
timately generates  the  reset 
pulse.  Consequently,  the 
frequency  of  the  square 
wave  driving  the  meter  also 
changes,  but  since  the 
meter  is  not  sensitive  to  fre- 
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Fig.  2.  Schemaf/c  of  compLrffng  portion  of  automatic  vswr  meter. 


quency,    only    duty   cycle, 
this  is  of  no  importance. 

Also,  note  the  absence  of 
a    filter    cap    across    the 


meter.  The  square  wave  is 
at  a  fast  enough  frequency 
such  that  no  meter  jitter  is 
observed.  The  frequency  of 


the  4049  oscillator  is  ap- 
proximately 300  kHz.  The 
frequency  of  the  square 
wave  driving  the  meter  will 
vary  from  approximately 
2000  Hz  at  a  low  forward- 
power  reading  to  175  Hz  for 
a  full-scale  forward  power 
reading.  The  exact  frequen- 
cy ts  not  critical  so  no  ad- 
justment of   the  oscillator 


was  provided.  The  oscil- 
lator also  clocks  the  4013 
flip-flop  1C  to  generate  a 
clean  reset  pulse  which 
starts  the  ramp  over  again. 
The  reason  for  buffering 
the  square  wave  with  the 
4049  inverter  IC  was  to  add 
stability  to  the  amplitude  of 
this  signal  driving  the 
meter,    CMOS    logic    con- 


Photo  B.  Inside  v/ew  of  power  sensor  sandwich.  Note 
removabte  side  plate. 


Photo   C    Inside   view   of  dual   wattmeter.    Calibration 
switches  were  mounted  internal ly^ 
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REFLECTED    COfklPOftieNT    WILL  COMPAfiE 
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f/g.  J.  Wave/orms  s/iow/ng  change  in  frequency  of  the 
square  wave  driving  the  meter  with  change  in  power  leveL 
A  50%  duty  cycle,  as  shown  here,  equals  a  3:1  vswr  in 
both  cases  (25  and  100  Watts). 


ducts  to  the  supply  rail  and 
the  +12  V  dc  supply  is 
regulated.  The  result  is  a 
nice,  amplitude- stable 
square  wave. 

The  value  of  R  in  the  lad- 
der network  (Fig.  2)  is  not 
that  critical,  I  would  stay 
between  10k  Ohms  and 
15k.  The  important  thing 
here  is  that  the  value  of  2R 
must  be  exactly  double. 
These  resistors  must  also  be 
1%  in  tolerance  for  a 
smooth  ramp, 

A  Few  Problems 

1.  During  times  of  no  for- 
ward or  reflected  power,  as 
during  receive,  the  vswr 
computer  tries  to  generate 
a  square  wave  whose  char- 
acteristics would  indicate  a 
vswr  of  infinity  — this  is  un- 
acceptable. 

2.  At  low  forward-power 
levels  for  the  range  select- 
ed, the  resolution  of  the  cir- 
cuit becomes  degraded. 
Consider  that  the  maximum 
count  of  the  D/A  converter 
is  1 ,024.  A  reflected  compo- 
nent would  then  have  one 
of  1,024  counts  to  compare 
against  if  the  forward  com- 
ponent was  high  enough  to 
cause  a  count  of  1,024. 
However,  if  the  forward 
component  caused  a  count 
of  only  1 0,  that  would  mean 
that  the  reflected  compo- 
nent would  have  only  10 
counts  to  compare  against 
resulting  in  a  visibly- 
stepped  meter  response. 

3.  An  over-range  forward 
component  causes  erro- 
neously high  vswr  readings. 
When  watching  the  vswr 
meter  during  tune-up,  you 


may  not  be  aware  of  the 
forward  power  level.  Exam- 
ple: Let's  say  both  forward 
and  reflected  range  switch- 
es are  in  the  20-Watt  posi- 
tion, but  you  are  putting 
out  much  more  than  20 
Watts  forward,  let's  say  100 
Watts.  The  LM108A  op  amp 
that  amplifies  the  forward 
dc  component  will  have 
peaked  out  at  slightly  over 
20  Watts  and  will  remain 
saturated  at  100  Watts. 
Now  let's  say  the  reflected 
power  is  around  5  Watts. 
The  meter  will  display 
around  a  3:1  vswr  when,  in 
fact,  it  is  around  1.5:1. 

The  Fixes 

For  problems  1  and  2,  I 
chose  to  disable  the  0-1-mA 


UMDEfT 
RANGE 


-i£voe 


Fig,  4. 


meter  when  the  forward 
power  was  at  the  low  end  of 
the  range.  I  picked  a  point 
at  about  3  Watts  on  the 
200-Watt  range  and  0.5 
Watts  on  the  20-Watt  range. 
As  shown  in  Fig.  4,  this 
was  implemented  by  one 
section  of  a  1.S.58  dual  op 
amp  IC  in  a  comparator 
configuration.  When  the 
forward  component  gets 
too  low,  the  base  drive  is 
removed  from  the  2N2222 
that  provides  the  ground 
for  the  0-1-mA  meter  move- 
ment. At  the  same  time,  the 


under-range  light-emitting 
diode  is  turned  on  giving 
you  a  solid  indication  that 
the  meter  is  turned  off  and 
not  indicating  a  1:1  vswr. 

For  problem  3,  I  chose  to 
provide  an  over-range  in- 
dication to  aid  the  opera- 
tor. This  was  implemented 
by  the  other  half  of  the  1 558 
op  amp,  also  in  a  com- 
parator configuration.  The 
only  difference  is  that  the 
trip  point  is  at  the  high  end 
of  the  range  instead  of  at 
the  low  end. 


Photo  D,  Automatic  vswr  meter.  Note  that  one  of  the  three-terminal  regulators  is  in- 
sulated from  the  chassis. 
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fig.  5.  Power  Supply. 


The  power  supply  in  Fig. 
5  ts  as  simple  as  I  could 
make  it:  a  voltageKloubler 
configuration  with  the  ca- 
pacitors center-tapped  to 
obtain  both  polarities,  a 
pair  of  three-terminal 
regulators,  and  then  some 
0.1 -uF  bypass  capacitors. 
The  current  consumption  is 
relatively  small,  about  30 
mA  for  the  negative  supply 
and  50  mA  for  the  positive 
supply.    No    power-on    in- 


dicator was  Included  be- 
cause the  under-range  light- 
emitting  diode  effectively 
fulfills  this  function* 

Construction  Notes 

Power  Sensor.  Photo  B 
shows  the  wattmeter  head 
''sandwich/'  Keep  in  mind 
that  in  order  for  one  circuit 
board  to  be  used  for  for- 
ward Watts  and  the  other 
for  reflected  Watts,  they 
must  be  mounted  back  to 


Photo  E  Automatic  vswr  meter,  rear  side  view. 


back  One  of  the  sides  is 
removable  by  modifying 
one  of  the  type  ''N"  connec- 
tors. There  are  retaining 
rings  holding  the  center  pin 
in  place.  Remove  the  ring 
from  the  front  of  the  con- 
nector so  the  pin  can  slide 
out  the  back  Solder  the  pin 
to  the  piece  of  heavy*gauge 


bus  wire  which  goes 
through  the  toroids  of  the 
circuit  boards  Do  not  for- 
get to  insuiate  the  bus  wire 
as  it  goes  through  the  eyelet 
holding  the  toroid.  A  list  of 
the  parts  needed  for  the  cir- 
cuit boards  can  be  obtained 
by  ordering  the  manual 
from  the  Heath  Company 


Fig.  6.  PC  board  layout  for  automatic  vswr  meter. 
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Photo  F,  Forwafd  power  wattmeter  scale.  Reflected  power 
wattmeter  scale  is  identicai 


Photo  C.  Vswr  meter  scbIb. 


for  the  HM'102  HF  Watt- 
meter/SWR  Bridge, 

Dual  Wattmeter.  Photo  C 
shows  the  enclosure  hold- 
ing the  dual  wattnneter  The 
enclosure  was  homemade 
out  of  aluminum  and 
measures  8'X3"x5"  The 
two  null-calibration  switch- 
es were  mounted  inside  the 
wattmeter  enclosure  to 
keep  them  out  of  the  way.  I 
decided  to  use  two  sepa- 
rate SPDT  switches  for  the 
wattmeter  ranges  instead  of 
one  DPDT  switch  I  like  the 
added  flexibility  of  being 
able  to  look  at  low  levels  of 
reflected  power  while  on 
the  200'Watt  forward 
power  range.  Keep  in  mind 
that  when  the  two  range 
switches  are  not  in  the  same 
position,  the  vswr  meter 
will  not  give  totally  ac- 
curate readings. 

Vswr  Meter.  Photos  D 
and  E  show  the  vswr  meter 


enclosure  which  measures 
6y2"X3"x5V.^  An  impor- 
tant point  to  remember  is  to 
insulate  the  tab  of  the 
LM320T-1 2  from  the  chassis 
because  the  tab  is  not  at 
ground  potential.  The  cir- 
cuit board  measures  5"  K  &" 
and  was  mounted  on  3/8" 
standoffs.  The  circuit  board 
foil  pattern  and  component 
layout  are  shown  in  Figs.  6 
and  7,  respectively. 

Meter  Scales.  Photo  F 
shows  the  forward  Watts 
meter  scale  The  reflected 
Watts  meter  scale  is  iden- 
tical. The  data  was  ob- 
tained by  using  the  equip- 
ment in  the  calibration  lab 
at  work.  From  80  through  1 5 
meters,  the  accuracy  is 
within  5%  and  on  10 
meters,  it  is  within  8%. 

I  removed  the  existing 
nomenclature  on  the  0-50- 
uA  meter  scales  with  the 
use  of   an   electric   eraser. 


Parts  List 

Power  Sensor 

1       2"'x4'  xB^'criassis 

2       Type  "N"  female  chassis  connectors 

2       Heathkit"  #85-393-4  circuit  board,  plus  associated 

parts  (see  text) 

4       50  k  pot 

2       120k,  1/2 -W,  10%  resistors 

t       9-pin  connector 

10     rf  beads 

Misc.  hardware  as  needed 

Dual  Wattmeter 

1       3"  X  5"  X  8  ■  chassis 

1       9'pin  connector 

2      RCA  phono  jacks 

4      0.1-uF  capacitors 

2       1.54k.  Vi'SN,  1%  resistors 

2      4.22k,  Vi-W,  1%  resistors 

2      0  50-uA  meter  movements 

4      SPDT  switches                                                   * 

4       Rubber  feet 

7      rf  beads 

Misc.  hardware  as  needed 

4i 

Vswr  Meter 

1       3"x5Vj"x6Vi"chassis 

1       SPST  switch 

1       Power  cord 

1       Fuse  hotder 

1       .125  ASB  Fuse 

1       n5-V-to-12.6-V  transformer,  l^-A  secondary                 | 

4       Rubber  feet 

2       RCA  phono  plugs 

1       O'l-mA  meter  movement 

2       1N4003  diodes 

2       Light-emitting  diodes 

5      1 N4454  diodes 

2       2N2222  transistors 

1       2  N  2907  transistor 

1 

1       LM34QT-12.  + 12- V  voltage  regulator 

1       LM320T-12,  --  12-V  voltage  regulator 

1       1558  dual  op  amp  IC 

2      LMlOfiA  op  amp  IC 

2       LF356H  op  amp  IC 

1       4049  CMOS  IC 

1       4040  CMOS  IC 

1        4013  CMOS  IC 

2       1-mHcoil 

Capacitors 

2       100-uF,  20- V  capacitors 

6      0.1-uF  capacitors 

3       0.001  uF  capacitors 

Resistors 

2       680-Ohm,  %^W,  10% 

1        Ik,  V4-W,  10% 

1       6.8k,  V4<W,  10% 

7       10k,  V4-W.  10% 

7       15k,  Vi-W,  10% 

2       1M,  %*W,  10% 

2       10M,  y^-W,  10%                                                '^ 

2       1.5k,  V4^W,  10% 

1       10k  pot  (circu  t  board  mount) 

4       10k/V4-W.  1% 

9       14.32k,  V4^W,  1  %  {see  text) 

1 1     27.8k,  V4-W,  1  %  (see  texl> 

2      205k,  V4'W,  1% 

Misc.  hardware  as  needed. 
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Use  great  care,  whien  using 
this  method,  hot  to  go 
through  the  paint  to  bare 
metal,  All  of  the  lettering 
was  done  by  using  rub-on 
letters,  '    '* 

The    data    for    the   vswr 
meter    scale    as    shown    in 


Photo  C  was  obtained  from 
the  200- Watt  range  data 
and    the    formula:    vswr  = 

(1    +S/   Pref/Pfwd)/t1    " 

V  Pref/Pfwd)  The  20-Watt 
range  data  did  not  quite 
match  the  200-Watt  range 
data,  so  some  error  will  ex- 


ist when  using  the  20-Watt 
range  to  measure  vswr. 

Two  pieces  of  equipment 
are  needed  to  calibrate  the 
power  sensor  and  dual 
wattmeter:  a  50-Ohm 
resistive  load  and  a  watt- 


T5?^ 


O 

T 


m 
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Fig.  7.  Component  layout  of  automatic  vswr  meter.  Alt  pm  Is  of  the  integrated  circuits 
have  a  tab  etched  to  fadlitate  orientation. 


meter  of  known  accuracy,  i 
chose  not  to  incorporate 
Heath's  method  for  cali- 
brating their  wattmeter  cir- 
cuit boards  because  of  the 
availability  of  the  rf  calibra- 
tion equipment  at  work. 
Thus,  the  parts  Heath  used 
were  omitted  from  the 
power  sensor  circuit 
boards. 

The  forward-power  watt- 
meter is  calibrated  first 
Place  the  forward  calibra- 
tion switch  to  the  on  posi- 
tion. With  enough  rf  power 
applied  to  give  a  meter 
deflection,  adjust  the  trim- 
mer cap  on  the  forward 
Watts  circuit  board  for  a 
null  on  the  FWD  WATTS 
meter.  Keep  increasing  the 
rf  power  and  maintain  the 
null. 

Place  the  forward  cali- 
bration switch  to  the  off 
position  and  the  forward 
range  switch  to  the  20- 
Watt  position.  Apply  20 
Watts  as  measured  by  the 
wattmeter  of  known  ac- 
curacy and  adjust  the 
20- Watt  potentiometer  for 
a  full-scale  deflection 

The  200-Watt  scale  was 
determined  using  a  200- 
Watt  source,  but  one  is  not 
necessary  to  calibrate  this 
range.  Since  most  rigs  will 
put  out  100  Watts,  I  will  use 
this  as  an  example.  Apply 
100  Watts  as  measured  by 
the  wattmeter  of  known  ac- 
curacy and  adjust  the 
200- Watt  potentiometer 
mounted  on  the  circuit 
board  foralOO-Watt  indica- 
tion, A  2000-Watt  adjust- 
ment was  incorporated  in 
the  wattmeter  head  in  case 
I  decide  to  add  it  on  later. 
Now  reverse  the  watt- 
meter head  in  the  line  and 
adjust  the  reflected  side  ex- 
actly as  the  forward  side,  I 
found  the  most  accurate 
results  were  obtained  by 
calibrating  the  wattmeter 
at  either  7  or  14  MHz. 

Calibrate  the  vswr  meter 
by  using  the  circuit  of  Fig.  8. 
Apply  470  mV  dc  to  both 
the  forward  and  reflected 
inputs,  which  simulates  a 
vswr  of  infinity.  Then  adjust 
the    Infinity    Set    poten- 
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tiometer  in  series  with  the 
vswr  meter  for  full  scale. 

Operation  Field  Day 

The  dual  wattmeter- 
automatic  vswr  meter  com- 
bination was  extensively 
tested  during  Field  Day, 
1979.  The  tent  it  was  used  in 
had  a  longwire  and  dipole 
for  its  antennas  and  a 
transmatch  for  tune-up. 
Changing  frequencies  was  a 
snap.  While  applying  low  rf 
power,  all  the  operator  had 
to  do  was  null  the  vswr  with 
the  transmatch  and  then 
peak  the  finals  of  the  rig. 
Needless  to  say,  the  total 
number  of  contacts  this 
time  was  higher  than  last. 
You  really  have  no  idea 
how  easy  tune-up  can  be 
until  you  have  tried  an 
automatic  vswr  meter. 

Circuit  boards  for  the 
automatic  vswr  meter  are 
obtainable  from  me  for  $10 
a  copy.  Also,  any  corre- 
spondence must  include  an 
SASE  for  a  reply.  Special 
thanks  go  to   my  brother. 
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Fig.  8.  V^wr  meter  calibra- 
tion source. 

Carl  WB0DFH,  for  getting 
me  interested  in  amateur 
radio  back  in  1972,  Ray 
WAOPMY,  who  took  the 
photos,  Dave,  who  helped 
calibrate  the  wattmeter 
ranges  at  work,  and  the 
Field  Day  gang  of  NOII/0 
who  let  me  use  one  of  the 
tents  at  the  site  for  the  acid 
test.B 
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B  &  W  NOW  OFFERS  A  COMPLETE 


NEW  CONCEPT  NOW  FAMOUS 
BHOAD  BAND  FOLDED  DIPOLE 


}- 


T 


Model  370-15 

Covers  3.5-30  MHz  including  tlie  new  12, 17  and  30  mder  liands.  Only  90 

feet  long!  Can  be  used  as  a  sloping  or  M  top  antenna.  Supplied  completely 
assembled  wEth  high  tensil  stnefigth  steel  copper  clad  wire,  50  tt.  RG-8  coax 

catle  and  PL259  connector.  Will  handle  2.5  KW-5  KW  PEP. 


HEAVY  DUTY 
4-ELEMENT 
TRI-BANO 
BEAM 


h^Odel  37Q'16 

Four  working  elements  on  sach  bancf  in  10, 15  and  20 
meters.  Tlie  24  foot  boom  permits  optimum  spacing  for 
maximum  toward  gain  and  front4o-back  ratb.  M\  traps  are 
precision  tuned.  Rugged  reliability  a^sur^  abilrty.to 
wittistand  winds  up  to  hurricane  strength . 


Model  370-11 

FIVE  BAND  TRAP  ANTENNA 
80,  40, 2Q.  15  and  10  meters 

1 ,000  Watts 
2.O00  Watts  PEP 
All  Sanrf  Antenna 
One  Feed  Line 

n^odel  37t)-12 

Same  as  above,  in  kit  torm. 

Model  370-13 

FOUR  BAND  ANTENNA 
40,20. 15  and  10  meters 
1 ,000  Watts 
2,000  Watts  PEP 

Model  370^14 

Same  as  ataove,  in  kit  form. 


ANTENNA  TRAPS 

Weatherproof.  Strain  test  over  GOO  Ibs. 
Power-1  OOO  watts-20OO  watts  PEP 
Supplied  with  complete  instructions  for  antenna 
wine  lengths. 

Model  370^1 
5  Band  Antenna  Traps  for 
coverage  of  BO.  40.  20. 
15  and  10  meters  jn 
one  antenna. 

Model  370-2 

4  Band  Antenna  Traps  for  coverage  of  40, 
20, 15  and  10  meters  in  one  antenna. 


Model  370-5 

END  JMSULAIDR 

•  Space  Age  Glass 
Polymer  Material 

•  1000  lb.  Pull  Test 

•  SizeTLx1-1M"D 


HEAVY  DUTY 

3-ELEMENT 

TRI-BAND 

BEAM 


Model  370-19 

TRI-BAND  MOBILE 
•  Tri-tjander  tor  20, 40  and  75  meters. 
Power  rated  500  watts  PEP. 


Model  370-17 

Three  working  elements  on  each  band 
in  10, 15  ancf  20  meters.  The  16  fool 
boom  can  be  handled  by  a  lighter  duty  rotor 
and  tower  than  the  T84HA  but  still  provides 
excellent  performance  characteristics. 
Precisbn  tuned  traps  are  combined  with 
rugged  construction. 


COAXIAL  ANTENNA  CHANGEOVER  REUY 

Model  377 

Power  Rating    1 0OO  watts  CW 
(2000  watts  SSB) 

VSWR  less  than  1.15:1 

DCto150MHz 

Power  Req  ui  rements   0,015  Am  pere 

48  to  130  volts  AC 

Connectors  UH  F  Type  SO-239 


WlodeE  370-10 

PORTABLf  WHIP  ArfTENNA 
Tiir}esthe2,6, 10. 15. 20  and  40- 
meter  amateur  bands,  as  welt  as  all 
40  channels  ofthe  27  MHz  CB 
band,  When  praperly  adjusted  to 
the  operating  frequency,  VSWR  Is 
1 .1:1 .  Complete  with  base  loading 
coils,  coaxial  feed  line,  and 
counterpoise,  Power  rating  is  360 
watts  CW  and  SSB. 


ANTENNA  TUNERS 


AT*140 

11^  Marches  auto 

^    antenna  to  your 

.G.B.  rig. 


i 


Model  370-9 

PL-259  Connector  for  use  wrth 
RG-8CoaxCal}le.  IVIateswFth 
SO-239  Connectors.  UHF  Type, 


Model  AT  200 

Matches  auto  antenna  to  your 
2m  Rig. 


V^Si^-il, 


Model  37Q-6 

50  ft.  RG  fl  Type  coax  cable. 


Models  370-6, 370-7 

ANTEMMA  WIRE 

No,  14  AW6  (17/22) 

370-6,  70^  C0il"-370-7, 140' coil 


DIPOLE 

CENTER 

CONNECTORS 

FOR  COAXIAL-CABL£,  FEED 

Waterproof,    mechanically   strong   connection   between   a 
coaxial  teed  line  and  the  center  of  a  dipoleMenna, 


Model  CC5D 
Stand  an! 


Model  CC51 
Military  Type 


50     73  Magazine  *  November,  1980 


ANTENNA  PRODUCT  LINE 


VERTICAL  ANTENNAS 


Model  370-3D 

Four  band  trap  vertical  far  operation 

40, 20. 15  and  1Q  meter  band.  2000 

PER  Does  not  require  countefpoise 
radials  when  using  a  standard  eight 
foot  ground  rod  (not supplied).  VSWR 
not  more  than  1 .5:1  at  resonancev 
Includes  slimline  traps  for  use  as  a 
"flag  pofe".  Overall  length  is  21  feet. 

Model  37[>-31 

RADIAL  KIT-ACCESSORY 
For  370-3D  and  370-32  Verticals  on 
10-80  meters.  All  necessary  wire  and 
hardware  is  included  for  two  ground- 
plane  radiate  for  1 0-80  meter  bard. 

Model  370-32 

Outstanding  performance  wfth  this 
omnidFrediDnal,  low  radiation  angle, 
trap  verticai  antenna.  Requires  small 
instaiiation  space  for  e,ither  roof  or 
prDund-iavel.  Hardware  is  included. 
Traps  are  predsion  set  at  the  factory 
for  maximum  radiation  efficiency  on 
each  band  with  low  VSWR.  Heavy  duty 
constnjction  withstands  winds  up  to 
100  mph. 


Models  37a-3S^a7[K34 

75  IVIeter  AOO-ON  Ktt  for  models  ^70- 
30  and  370-32  antennas. 


RECEIVING  BALUNS 


,i^c-7m. 


Type 


RC-7ST 


i£JE. 


B£HB1 


R€-7&j 


RC-795 


.  HC  79  D 


mm 


B^m. 


jaarZ&a 


fi[:.79A 
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^  ^-^n  MH/ 


i^DOohmi  bal  so  70  ohms  iiriaal 


^  5-3g  mi 


•3  5-30  MHz 


ECONOMICAL 
2-ELEMENT 
TRI-BANO  BEAM 


Vxlj 


RADIO  FREQUENCY  FILTERS 


Model  370-18 

Two  worthing  elements  on  each  band  in  10^ 
15  and  20  meters.  The  6.5  foot  aluminum 
boom  can  be  easily  raised  on  an  inexpensive 
mast  and  operated  with  a  standaid  TV  rota- 
tor. Witl^stands  winds  up  to  80  mph, 

COAX  SWITCHES 

Power  1  KW-2  KW  PEP 

Impedance      50-75  ohms 
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— .  . . 
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'::'!." 

42  J 

Arria^^ui  fiadjo 

IDW 

50 

4?A 

AmijEgur  U!^6\n 

^m 

¥J 

4?S 

rvi  Fillf^r 

1IKK1 

■'.  t  ■ 
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50 
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\^\iM  Hj^rmonfC 

1000 
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50 
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AiTvalCbr2  Wmt 

3l:i:! 

■■I'. 

Eianapas&FilTGf 

Model  376      Sin^te  Pole 


Model  593       Single  Pote 


Dimensions 


Model  594 


Model  595 


Model  375 


Mount 
2  Pole  2 

Position 
Dimensions 

Mount 
Single  Pole 


Dimensions 

Mount 
Singte  Pole 


Model  590       Single  pole 


Model  SdQG    Sing^  Pole 


Model  S9Z      Single  Pole 


^ 


vi- 


BALUNS 

Cominercial  A  Industrial  Types 

MODELS  MILABLE 


3  Position  with 
grounding  of  all 
ynus&d  positions 

hm"  high,  5^' 
wide,  3'  d&ep 

Wall  or  desk 


1^4"  high,  5" 
wide,  3'  deep 
Wall  or  desk 

6  Position  witti 
grounding  of  all 
unused  positions 

T 

Wall  or  desk 

6  position  with 
grounding  of  ail 
unused  positions 
Axial  mounted 
connectofc. 
5  position,  non- 
grounding  type 
switch-  Axial 
mounted 
connectors 
5  position  with 
grounding  of  all 
unused  positions. 
Axial  moLinted 
connectors. 
2  position  switch. 
non-grounding. 
Axial  mounted 
connectors. 


Model  55DA     Single  Pole 


Model  551 A     2  Pole 


Model  550A-2  SingEe  Pole 


5  position  with 
grounding  of  all 
unused  positions. 

Si)fth  switch 
posrtion  grounds 
all  outputs.  Radial 
mounted 
connectors, 
5  position  switch, 
Radial  moLinted 
connector 
2  position.  RadiaJ 
mounted 
connectors 
2  position  switch. 
Radial  mounted 
connectors 


R,  R  COAXIAL  SWITCHES  WITH  BNC 
CONNECTDRS 


Model  596      Single  Pole 


Dimensions 


Mndel  597 


Mount 
Single  Pole 

Dimensions 
Mount 


3  position  with 
grounding  of  all 
unused  positions 

1-3/4"  h^h.  5" 
wide,  3"  deep 
Wail  or  desk 
6  position  with 
grounding  of  all 
unused  positions 
&'1/rx3'1/Z'x 

Wall  or  desk 

375 


590G 


TRANSMiniNG  BALUMS 


590 


X. 


595 


Power 

Connectors 


2  5KW-5KW  PEP 
SO-239 


551A 


594 


376 


Type 


ec? 


JKJL 


BC-'l 


Smncfard  fmp€dafic:e  Ratios 


50  oh-Tis  tiiiil  to  50  D-im^  unbAi 


50  o^m>,.  bi^l  1^1  2^J(]  pn^nn-  iintigl 


M  ohms  b£i  ID  3110  Qti  1115  uri^£^f_ 


50  ohms  \iz\  lu  600  ahms  Ljn.t>ar 


Fraq 
Ra;nfl& 


1  &-^DMH/ 


1  a-aoi^Hr 


■i^?.&.i^ 


3  5^ao  MH; 


S^DA^jL, 


550A-2 


B&W  MODEL  NO. 


HFT-iK  500 
HFT-msOU 
HfT-IK  50y 
HFT-IK  SOU 
HfT'lK.70U 
HFT-5i<.50U 
HFT^5K  SOU 
HfT.5K.50U 
HFT-5K.'50U 
NfT-5K  rOU 


rO'Db 

eoofl 

30Qfl 
200Q 

70&B 

200B 
As- Above 


INPUT 
IMPEDANCE 


OUTPUT 

IIWPEDAMCE 

(tranced) 


7D0ohm5 
300  0  tuns 

^iitjDve 
700  oJims 
600  ijhims 
;jOD-g-him5 
^ODHitims 


i^ 


POWER  CARfliCJTY 


11KWAve^ai]^2KWPEP 


5KW  k4^im  10KW  PEP 


BARKER  &  WILUAMSON 

10  CANAL  STREET 
BRISTOL,  PA  19007 


f^lt 


PROFESSIONAL  QUALITY  SINCE  1932 


y^  Rsad&r  S&rvice—see  pag&  226 
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Welcome  Back,  Barry! 

the  Scottsdale  RC's  most  famous  member 


Photo  A.  When  you  work  in  Washington,  it's  pretty  hard  to 
attend  meetings  in  Scottsdale.  Thats  what  Barry  Coldwater 
K7UCA  tells  the  Scottsdale  Radio  Club  when  attending  his 
first  meeting  since  the  dub  was  formed  in  1958.  In  a  stroke 
of  good  humor,  the  club  had  already  decided  that  the  Sena- 
tor should  be  an  honorary  member,  so  they  had  made  him 
one. 
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Martin  W.  Krey  K7NZA 
7037  E.  Chaparral  Rd 
Scottsdale  AZ  85253 

When  Thomas  Wolfe 
said,  "You  can't  go 
home  again/'  he  wasn't 
talking  about  ham  radio 
operators  Barry  Coldwater 
proved  that  when  he  hit 
home  base  at  the  Scotts- 
dale Radio  Club  for  the  first 
time  in  twenty  years.  Old- 
timers  with  plenty  of  white 
around  the  ears  couldn't 
remember  the  last  time 
they  saw  K7UCA  there  in 
the  flesh.  But  he's  paid  his 
dues  and  he's  tossed  in  a 
portable  power  unit  and 
other  goodies  whenever 
word  of  a  club  need  leaked 
up  to  Ben-Nun-I-Kin  [Nava* 
jo  for  "house  on  the  hill"), 
which  is  where  Barry  hangs 
his  hat  when  he's  in  town. 

When  word  got  around 
that  ol'  Barry  Sun  Dust 
{Navajo)  would  be  at  a 
meeting  and  would  talk, 
well  over  a  hundred  club 
members  and  their  guests 
from  around  the  country 
packed  the  clubhouse  to 
welcome  him  back.  For  his 
part,  Senator  Coldwater 
chipped  in  an  off-the-cuff 
talk  on  a  number  of  ham 
things  that  made  his  listen- 
ers hope  for  an  encore 
somewhere  down  the  line. 

Speaking  without  notes, 


the  Senator  delivered  a  sot- 
id  half  hour  of  pertinent 
and  zingy  ham  palaver  that 
left  no  doubt  in  anyone's 
mind  why  he's  been  the 
number  one  speaker  on  col- 
lege campuses  for  many 
years.  His  crackling  and  wit- 
ty editorializing  won  re- 
peated bursts  of  applause 
and  two  standing  ovations 
from  the  Scottsdale  hams 
before  the  evening  was 
over. 

Club  vice  president  Den- 
nis Reiley  WB7PXP  intro- 
duced Coldwater,  and  the 
Senator  strode  to  the  dais 
nattily  dressed  in  gray 
striped  pants  and  a  gray 
tweed  sports  jacket.  White 
hair  curled  gently  down 
over  his  collar,  A  true 
westerner,  he  wore  sleek 
tan  cowboy  boots.  Over 
seventy,  he's  still  as  trim  as 
he  was  a  few  years  ago 
when  he  slipped  into  cock- 
pits to  fly  Air  Force  jets,  and 
only  a  slight  limp  bares 
evidence  of  his  recent  hip 
reconstruction  surgery.  And 
that  famous  one-sided 
Coldwater  smile  was  still 
there. 

K7UCA  thanked  the  au- 
dience for  its  warm  wel* 
come  and  apologized  for 
being  "such  a  lousy  ctub 
member," 

"But  I  think  I've  got  some 
pretty    good    excuses/'    he 


added,  ''which  is  more  than 
some  people  can  say/' 

Barry  waxed  nostalgic  for 
a  time,  much  to  the  delight 
of  the  club.  He  told  of  get^ 
ting  into  radio  when  a 
"wireless  store''  opened 
down  on  the  old  town  ditch 
in  Phoenix,  and  6ABH,  a 
mechanic  at  the  Chevrolet 
garage,  let  him  hold  solder- 
ing lugs  "so  that  he  could 
pour  solder  on  my  fingers 
instead  of  his  own." 

About  1922,  Barry  be- 
came 6BPI  and  pounded 
brass  on  a  crystal  set. 

''With  a  good  crystal  and 
a  set  of  earphones,  you 
could  hear  Los  Angeles  in 
Phoenix  — if  the  wind  was 
right/'  Barry  said. 

Coldwater  laid  claim  to 
being  one  of  the  first  of  the 
disc  jockeys,  playing  pho- 
nograph records  late  at 
night  over  the  ham  rig  be- 
longing to  6ABH,  the  auto 
mechanic. 

''With  just  a  loop  of 
number  14  insulated  wire 
around  the  oscillator  trans- 
former, we  got  a  call  from 
Mesa  (15  miles  away) saying 
they  had  heard  the  music," 
Barry  said. 

Goldwater  said  that  he 
had  helped  build  KXAD,  the 
first  broadcasting  station  in 
Arizona  [now  KTAR|  which 
first  went  on  the  air  with  a 
home-brew  250-Watt  trans- 
mitter. Garage  mechanics 
were  resourceful  and  imag- 
inative in  the  twenties,  so  it 
was  only  natural  that  KXAD 
was  constructed  in,  and 
first  went  on  the  air  from, 
the  old  Dodge  Garage  on 
Phoenixes  Jackson  Street, 
now  one  of  the  old  parts  of 
that  booming  city. 

Barry  just  m Used  being  in 
on  the  development  of  air- 
ground  communications 
when  he  became  interested 
in  flying  in  1928. 

"When  you  wanted  to 
take  off  in  an  airplane  io 
those  days,  you  just  took 
off,'^  he  said,  ''and  when 
you  wanted  to  land,  you 
just  landed.  There  weren't 
many  more  regulations 
than  that/' 


There  were  inconve- 
niences and  possible  dan- 
gers to  such  a  flying  ar- 
rangement, even  though 
there  weren't  today's 
swarms  of  airplanes  flying. 
The  need  for  air-ground 
radio  was  obvious. 

'1  thought  maybe  I  could 
figure  out  a  way  that  you 
could  talk  out  of  an  air- 
plane to  the  ground/'  Barry 
said,  ''but  a  young  fella 
named  Herbert  Hoover,  jr., 
kinda  beat  me  to  it,  and  I 
think  his  family  still  owns 
most  of  the  basic  patents 
on  air-to-ground  and 
ground-to-air  radio/' 

Senator  Coldwater  said 
that  he  has  continued  his  in- 
terest in  radio  without  inter- 
ruption since  the  192Qs, 
although  he  could  not  al- 
ways be  as  active  as  he 
would  have  liked.  Family 
business  obligations  and 
then  the  pressing  demands 
of  political  involvement 
took  their  toll,  and  there 
were  times  when  other 
hams  didn't  hear  K7UGA's 
call  on  the  air  very  much. 

Coldwater  noted  that  af- 

■L 

ter  twenty  years  in  the 
Senate,  he  has  finally  been 
put  on  the  Communications 
Subcommittee. 

"That's  quite  an  honor/' 
Barry  said,  and  he  pointed 
out  that  it  took  him  nine 
years  to  get  on  the  Armed 
Services  Committee  and 
still  another  nine  years  be- 
fore somebody  asked  him  a 
question  about  it. 

"That's  the  way  your 
Congress  is  run/'  he  said. 
"You  can  go  to  Washington 
with  all  the  experience  in 
the  world,  and  the  last  thing 
you're  going  to  be  asked  to 
do  is  use  that  experience/^ 

He  pointed  out  that  he 
was  the  only  member  of  the 
Armed  Services  Committee 
of  either  the  Senate  or  the 
House  who  had  flown  a  mil- 
itary aircraft. 

"If  I  sound  a  little  dis- 
heartening at  times,"  he 
said,  'Tm  not  trying  to  lead 
you  on.  I'm  just  trying  to 
tell  you  the  truth."  Gold- 
water  pointed  out  that  one 


of  his  best  friends  from  Tuc- 
son was  appointed  to  the 
Federal  Aviation  Agency 
and  the  Civil  Aeronautics 
Board,  "and  he  wasn't  quite 
sure  which  end  of  the  air- 
plane took  off  first.  But  he 
had  some  idea/'  Barry  said, 
"and  within  two  weeks  he 
was  chairman  of  that  im- 
portant group/' 

Senator  Coldwater  had 
high  praise  for  Senator 
Ernest  Hollings  of  South 
Carolina,  who,  he  says,  is  a 
very,  very  fine  Democrat. 
That's  important  to  hams 
because  Senator  Hollings  is 
head  of  the  Communica- 
tions Subcommittee. 

"Senator  Hollings  is  a 
very  easy  man  for  me  to 
work  with,"  Barry  said.  "He 
understands  that  I  know  a 
little  bit  about  communica- 
tions, and  consequently  he 
and  I  usually  come  to  full 
agreement  before  anything 
comes  up  on  the  floor  that 
we're  going  to  act  on/' 

This  bodes  well  for  the 
ham  fraternity  because,  as 
Barry  put  it  ''You  don't  find 
many  people  around  with  a 
background  in  communica- 
tions. Consequently,  you 
wind  up  With  people  who 
did  something  nice  in  a  cer- 
tain election  sometime,  and 
they  become  staff  mem- 
bers/' 

At  first  glance,  it  would 
seem  logical  that  someone 
as  knowledgeable  and  as 
persuasive  as  Barry  Cold- 
water  might  have  consider- 
able success  in  preserving, 
protecting,  and  perhaps 
even  in  gaining  privileges 
for  hams,  but  the  job  is  not 
going  to  be  easy. 

"The  major  problem  in 
communications  as  far  as 
you  are  concerned  and  as 
far  as  every  user  of  frequen- 
cies is  concerned,  except 
television  and  commercial 
radio,  is  that  nobody  be- 
lieves there  is  any  other  fre- 
quency use  than  television 
and  commercial  radio," 
Barry  said.  "Consequently, 
when  you  get  to  talking 
about  spectrum,  they  don't 
know   what  you're   talking 


about,  and  when  you  get  to 
talking  about  frequency 
usages,  they  can't  quite 
understand  you.  One  of  the 
major  problems  that  we 
have  is  finding  people  on 
this  rule-making  board  who 
understand  problems  that 
you  and  I  are  running  into 
as  communicators." 

The  first  problem  the 
Senator  chose  to  discuss 
was  CB. 

"You  think  maybe  we 
have  that  whipped,"  he 
said.  "Don't  you  believe  it 
There  are  15  million  CB 
users  that  we  know  about, 
and  within  two  years  every 
car  that  is  sold  will  have  a 
CB  hooked  into  the  stereo 
system.  We'll  someday  be 
seeing  50  to  100  million 
Citizens  Band  radios,  or,  as 
they  tike  to  call  it,  family  or 
business  communicators, 
using  the  spectrums  that  we 
are  not  even  thinking  of 
now/' 

Goldwater  went  on  to 
say  that  he  didn't  believe 
that  this  increase  in  number 
is  going  to  cause  any  more 
trouble  than  it  already  has 
and  that  he  is  very  in- 
terested and  happy  about 
the  number  of  CB  operators 
that  are  beginning  to  move 
over  into  the  ham  frequen- 
cies, "especially  since 
they're  beginning  to  make 
the  ham  examinations  in 
some  categories  a  little  less 
difficult." 

"That  little  problem  that 
we  run  into  with  CB,  like 
using  one  to  five  kilowatts 
in  the  basement  and  heard 
all  over  the  world  on  two 
Watts,  is  something  we 
can't  control,"  Coldwater 
said,  obviously  disap- 
pointed. 

Barry  next  brought  up  the 
problem  of  the  deteriora- 
tion of  communications  on 
the  forty-meter  band. 

"That's  a  very  fine  fre- 
quency for  long-range 
broadcast  purposes,"  he 
said.  "We  are  watching  the 
almost  complete  domina- 
tion of  the  band  by  foreign 
broadcasters,  and  more  and 
more   of   our   own   broad- 
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casters  want  to  get  in  on  the 
forty-meter  frequencies." 

The  Senator  said  the 
problem  would  be  dealt 
with  at  WARC  where  we 
would  see  how  many 
friends  the  amateur  frater- 
nity has  around  the  world. 

Barry  struck  a  hopeful 
note  when  he  pointed  out 
that  there  are  some  good 
possibilities  for  frequencies 
that  we  haven't  been  able 
to  get  into  yet 

''There  are  some  f  requen* 
cies  that  have  been  re- 
served for  military  and 
State  Department  use  and 
foreign  country  use  that  are 
reaily  not  being  used.  Those 
frequencies  are  going'to  be 
explored/'  he  said,  "to  the 
end  that  we  may  be  able  to 
come  up  with  something 
more  to  offer  the  wortd 
amateur  than  it  now  looks 
like  we  might/' 

Barry's  next  concern  was 
TVI,  and  he  said  that  unless 
manufacturers  of  any 
equipment  that  puts  out 
signals  or  emissions  put 
equipment  on  it  to  clean  it 
up,  he  and  his  staff  are  go- 
ing to  reintroduce  a  bill  to 
require  the  FCC  to  force 
manufacturers  to  clean  up 
their  products,  He  pointed 
out  it  is  very  inexpensive  to 
do  so,  costing  only  from  fif- 
ty cents  to  five  dollars  per 
unit 

The  Senator  left  no 
doubt  that  he  hoped  the 
manufacturers  would  see 
fit  to  end  the  TVI  problem 
without  being  forced  to. 
"Being  a  free  enterpriser  ba- 
sically, I  don't  like  to  see 
the  Federal  Government 
telling  anybody  else  in  this 
country  what  they  have  to 
do/'  he  said, 

Coldwater's       mood 

changed  when  he  recalled 
what  focussed  attention  on 
the  TVI  problem,  and  he 
couldn't  help  chuckling. 

"That  all  came  about  by 
garage  doors  suddenly 
opening  in  Detroit/'  he  said. 
"Nobody  could  figure  it 
out  but  one  day  somebody 
got  smart  and  checked  the 


harmonics  on  the  Air  Na- 
tional Guard,  and  sure 
enough,  about  the  eighth 
harmonic  would  run  the  ga- 
rage doors/' 

The  Senator  pointed  out 
that  Pan  American  Airways 
did  emissions  studies  and 
"can  tell  you  the  frequency 
of  damn  near  everything 
that  goes  into  your  home/' 
He  noted  that  the  studies 
were  done  below  Ajo  and 
Gila  Bend,  Arizona,  which 
he  calls  the  largest  frequen- 
cy-free place  in  the  United 
States. 

Barry  discussed  briefly 
the  rewriting  of  the  Com- 
munications Act  3  process 
that  is  presently  causing 
concern  among  television 
and  radio  broadcasting  sta- 
tion owners  across  the  land. 
The  House  panel  charged 
with  redrafting  the  1934 
Communications  Act  is 
chaired  by  Rep  Lionel  Van 
Deerltn,  D-California,  who 
hopes  the  job  will  be  com- 
pleted by  the  end  of  1980. 
One  major  concern  to 
broadcasters  is  the  pro- 
posal by  Senator  Hollings 
to  raise  $80  million  dollars 
by  charging  a  broadcasting 
fee.  Senator  Hollings  has 
said  the  fee  wilt  not  apply 
to  CB,  ham  radio,  or  other 
noncommercial  operators, 
and  as  long  as  Barry  Gold- 
water  is  working  with 
Senator  Hollings,  it  prob- 
ably  won't 

One  of  the  problems  that 
really  irks  Barry,  although 
at  seventy  he's  learned  to 
accept  human  nature,  is  dis- 
courtesy on  the  amateur 
frequencies. 

"We'll  continue  to  have 
our  problems  with  un- 
solicited interference  by 
amateurs  who  do  not  vio- 
late regulations  but  just  vio- 
late the  common  laws  of 
decency/'  he  said,  "and 
there's  not  much  we  can  do 
about  it  I  get  mail  stacked 
up  to  my  ears  on  that" 

The  Senator  then  chose 
to  elaborate  on  amateur 
testing,  which  he  had 
touched  on  earlier.  "I  think 


we're  going  to  see  some 
rather  drastic  changes  for 
some  of  us  who  have  been 
in  this  service  for  so  long/' 
he  said.  "We'll  have  no 
code  examinations  with 
limitations  on  the  use,  well 
have  no  technical  examina- 
tions where  no  technical 
knowledge  is  needed,  and 
there  is  a  very  growing  feel- 
ing that  a  person  who  wants 
to  become  an  amateur  ra- 
dio operator  doesn't  neces- 
sarily have  to  be  able  to 
follow  a  schematic,  par- 
ticularly those  damn  things 
they  have  today.  I  can  lay 
you  out  a  Hartley  circuit 
and  do  it  blindfolded/'  Bar- 
ry snapped,  "but  you  throw 
a  package  of  transistors  in 
front  of  me  and  you're  go- 
ing to  wind  up  with  a  new 
hair  dryer  or  something/' 

The  last  thing  Barry 
chose  to  discuss  with  his 
club  members  before  giving 
them  a  chance  to  question 
him  was  the  growing  prob- 
lem of  non-ham  citizens 
across  the  nation  referring 
to  what  they  call  the  "an- 
tenna blight''  and  urging 
planning  and  zoning  com- 
missions to  help  to  limit  or 
ban  amateur  radio  and  tele- 
vision antennas. 

Barry  has  had  his  share  of 
problems  with  the  Paradise 
Valley  zoning  board  over 
two  of  his  antennas.  One  of 
them,  which  his  AFA6BC 
(formerly  AFA7UCA)  sta- 
tion operators  use  for  ser- 
vicemen's phone  patches 
on  calls  from  Southeast 
Asia,  tops  out  at  eighty  feet 
with  a  Collins  237B  log 
periodic.  Now  designated  a 
gateway  station,  Barry's  sta- 
tion uses  this  same  antenna 
for  teleprinter  traffic  be- 
tween the  States  and  the 
Pacific  islands,  handling 
health  and  welfare  mes- 
sages. The  other  "problem" 
antenna  is  a  Hy-Cain  log 
periodic  ninety  feet  up, 
used  as  a  backup  antenna. 

"The  California  courts 
have  ruled/'  Barry  said, 
"that  in  effect,  an  amateur 
radio    operator   having   an 


antenna  is  not  misusing  his 
property  any  more  than  is  a 
person  having  a  tennis 
court  or  a  swimming  pooL 
Those  are  things  that  are 
not  needed  for  everyday  liv- 
ing. I  don't  believe  that  they 
[the  governing  bodies] 
should  be  permitted  to  pass 
laws  that  can  control  the 
blue  skies  above  your  prop- 
erty. 

"I'll  never  forget  my  an* 
swer  at  putting  up  those 
two  monsters  over  at  my 
house/'  said  Barry.  ''The 
building  inspector  in 
Paradise  Valley  said,  'Do 
you  have  a  building  permit 
for  thos*^?'  and  I  said,  'No/ 
He  saic  They're  gonna 
have  to  come  down/  'Well/ 
I  said,  'You  take  'em  down. 
Each  one  of  them's  sitting 
in  thirty-five  tons  of  con- 
crete, and  you  just  have  at 
it.'  He's  never  come 
around/' 

With  that,  Senator  Gold- 
water  concluded  his  talk, 
but  he  stayed  right  up  there 
at  the  dais,  all  seventy  years 
of  him,  game  leg  and  all,  un- 
til every  club  member  and 
guest  had  had  his  chance  to 
ask  questions  and  get  pleas- 
ant definitive  answers.  It 
was  easy  to  see  why  Wil- 
liam F.  Buckley  called 
Barry  "the  friendliest  man 
in  the  history  of  the  world/' 

One  listener  wanted  to 
know  about  a  microwave 
television  signal  coming  off 
South  Mountain,  the  source 
of  all  other  television  sig- 
nals aimed  at  the  Valley  of 
the  Sun. 

"They've  been  saying 
things  in  the  paper  that  any- 
body that  receives  their  sig- 
nals without  paying  for 
them  is  stealing  their  sig- 
nals Now,  I  was  wondering 
how  in  the  world  you  can 
steal  something  that  they 
are  putting  out  for  anybody 
to  pick  up/'  said  the  man, 
who  obviously  enjoyed 
watching  full-length  movies 
with  no  commercial  breaks 
and  at  no  cost 

"Well,  I  don't  think  they 
can  make  that  stand,"  said 
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Barry.  "I  pay  a  monthly 
charge  for  that  stuff,  and 
it's  not  bad.  If  you  have 
Channel  4  frequency  open, 
1  don't  know  how  they  can 
stop  you.  How  could  they 
know  you  are  using  it?" 

"We  had  one  guy  write  to 
them  for  their  monthly  pro- 
gram guide,"  said  the  man. 
to  the  delight  of  the  au- 
dience. 

The  Senator  laughed. 
"You  write  to  me  and  I'll 
send  you  one/'  he  said. 
"We're  very  lucky  here/'  he 
noted.  "That's  a  very  fine 
television  company.  They 
have  good  movies  There 
are  some  places  back  east 
that  put  out  X-rated  movies 
and  all  that  junk." 

ArtUro  Acquafondata 
WB7ATA  stood  up  to  thank 
Barry  for  having  supported, 
in  1974,  Senate  Bill  93-505, 
"American  Radio  Opera* 
tors,  Aliens  in  US/'  Arturo 
had  emigrated  from  near 
Rome,  Italy,  in  1970.  but 
although  skilled  in  elec- 
tronics and  radio,  was  un- 
able to  get  an  amateur  li- 
cense. When  the  Cotdwater 
bill  was  passed,  Arturo  was 
able  to  get  his  Novice 
license  after  declaring  his 
intention  to  become  a  U.S. 
citizen.  He  now  has  his 
amateur  Extra  class  license. 

"W6ll,  that's  very  in- 
teresting, and  1  appreciate 
it,"  Barry  said,  and  he  went 
on  to  tell  about  how  the  bill 
for  reciprocal  licensing  had 
come  about.  "I  had  a  friend 
in  Mexico  City  who  wanted 
to  put  his  son  in  the  Univer- 
sity of  Arizona,  so  he  drove 
his  Cadillac  up  to  Nogales.  I 
don't  know  what  he  had  in 
that  car,  but  I  can  tell  you  it 
was  a  station  and  a  half, 
and  they  wouldn't  let  him 
into  the  United  States  un- 
less he  took  all  the  radio 
equipment  out  He  said. 
The  hell  with  you.  Til  go 
back  to  Mexico  City/  He 
called  me,  and  I  introduced 
the  bill  for  reciprocal 
licensing.  We've  got  forty- 
nine  or  fifty  countries  who 
have  agreed  with  us  to  have 


reciprocity  — if  we  go  to 
their  countries,  we  get  a  li- 
cense, and  if  they  come  to 
our  country,  they  get  a  li- 
cense. But  we've  never 
been  able  to  get  Mexico  to 
sign  up." 

A  California  ham,  ob- 
viously upset,  complained 
about  constant  harassment 
on  7255  kHz  and  asked  if 
there  were  anything  that 
could  be  done  about  it. 

Barry  was  familiar  with 
the  problem.  "I've  gotten 
letter  after  letter  on  that/' 
he  said.  "I  even  have  tapes, 
and  I've  listened  to  them 
myself.  The  problem  is  that 
there's  no  regulation  that 
says  you  or  I  can  control 
any  frequency-  So  a  man 
has  a  privilege.  Even  though 
you  say,  'Keep  this  frequen- 
cy clear.  We're  having  an 
overseas  phone  patch,'  he 
can  keep  on  yakking  and 
yak  king  as  long  as  he 
doesn't  use  foul  language 
or  advertise  a  product  or  do 
anything  that's  contrary  to 
established  rules/' 

"There  is  one  other  Six 
that  works  around  fourteen 
three  hundred,  and  he  gives 
us  fits,"  continued  Cold- 
water.  "Fellas  have  even 
gone  out  and  chopped  off 
his  antenna  leads  and  it 
didn't  stop  him. 

'*AII  we  have  is  sort  of  a 
gentlemanly  rule-of-the- 
road  not  to  interfere,  and  I 
swear  it's  getting  so  bad/' 
Barry  said,  ''that  I'm  even 
going  back  on  CW  to  get  a 
QSO  going  " 

Another  ham  asked  who 
the  audience  is  on  the 
foreign  broadcast  band  and 
how  large  an  audience  it  is. 
The  Senator  told  him  that 
his  personal  opinion  was 
that  the  audience  could  not 
be  large  because  of  the 
$300  to  $3000  cost  of  the 
equipment  involved.  He 
identified  the  audience  as 
shortwave  listeners  and 
those  who  want  to  listen  to 
Russian  and  Cuban  broad- 
casts. He  noted  that  some 
programs  are  aimed  at 
building    up    trade    in    the 


Photo  B.  Barfy  Coldwater  congratulates  Itafian  immigrant 
Arturo  Acquafondata  on  bis  having  worked  his  way  up  from 
Novice  to  Extra  m  just  four  years.  Arturo  bad  come  to  tbe 
United  States  in  1970,  unable  to  speak  tnglisk  He  thanks 
K7UGA  for  having  worked  for  tbe  necessary  reciprocal 
licensing  legislation  to  make  it  possible  for  him  to  get  a 
license  before  becoming  a  citi7en. 


broadcaster's  own  or  other 
countries 

A  ham  observed  that  he 
hadn't  talked  to  anybody 
who  had  heard  Barry  on  fre- 
quency lately  and  won- 
dered if  he  was  still  active 
Barry  said  he  was  hooked 
up  in  an  apartment  house  in 
Washington  and  didn't 
have  much  of  an  antenna, 
but  he  has  a  Swan  200  and 
makes  quite  a  few  contacts. 

"Km  a  member  of  several 
repeater  clubs  back  east," 
Barry  said,  "and  I've  got  an 
antenna  on  top  of  the  Serv 
ate  Office  Building  and  I 
work  Pennsylvania  on  re- 
peater frequencies.  I  had  a 
rig  in  the  car  until  some  jerk 
stole  it/'  he  said. 

Somebody  wanted  to 
know    if    Senator    Gold- 


water's  celebrity  status 
caused  any  difficulty,  and 
he  said  he  usually  has  a 
ptieup  every  time  he  gets  on 
the  air,  but  he  enjoys  it 

"Another    fella    and    I 

wanted  to  see  how  many 
QSOs  we  could  have  on 
one  frequency  one  day,  and 
we  got  eighteen  hundred  in 
eight  hours,  really  just  one- 
second  QSOs/'  Coldwater 
said,  He  noted  that  the 
pileups  have  caused  Arthur 
Godfrey  and  Curt  Lemay  to 
quit,  and  King  Hussein  had 
a  fit  because  he  can't  talk 
to  anybody  without  a  pile- 
up 

Somebody  wanted  to 
know  if  Barry  had  calls 
stack  up  on  him  when  he 
was  working  CW,  and  Barry 
said    it    even    happened 
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the  microcomputer-controlled 
oppolntment  clock 
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•  Memory  will  hold  up  to  30  appointments. 
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there.  "I  get  some  jam-ups 
from  overseas/'  he  said,  'i 
call  CQ,  and  those  Russians 
realty  come  back.  One  sent 
me  a  QSL  card  asking  for  a 
picture  of  me  and  my  fami- 
ly  I  think  the  government 
wants  it,  not  him." 

No  more  hands  shot  up, 
so  Barry  invited  the  whole 
club  out  to  BenNyn-l-Kin 
for  a  swim  and  a  barbecue- 
"We  can  drink  a  little  beer 
or  booze  and  work  the  sta- 
tion." he  said. 

The  whole  ctub  respond- 
ed by  standing  and  clap- 
ping, but  it  was  more  for  the 
man  than  for  the  invitation, 
though  they  valued  that 
very  much,  too. 

Special  punch  and  a  lot 
of  nifty  little  sweet  things 
were  served  by  Carol  Reiley 
WB7UZK  and  her  helpers, 
and  this  gave  the  club 
members  second  wind  and 
a  chance  to  bend  the  Sena- 
tor's ear  with  a  whole  lot 
more  ham  radio  questions. 
Barry  One  Salt  (another  In- 


dian name)  hung  right  in 
there  until  every  last  ham 
had  been  recognized  and 
every  question  answered. 
Only  then  did  he  slip  out 
the  door  and  head  for  the 
home  shack,  leaving  a  lot  of 
friends  who  hoped  this 
would  be  the  year  he  decid- 
ed to  quit  working  for  the 
government  in  Washington 
and  that  he  would  get  back 
to  Arizona  permanently  so 
they  could  see  him  and  hear 
him  on  the  air  a  little  more 
often. 

But  Barry's  club  mem- 
bers weren't  through  yet. 
They  got  in  the  last  word  at 
Arizona's  Fort  Tuthill  Ham- 
fest  by  joining  with  all  the 
other  hams  of  the  Arizona 
Amateur  Radio  Council  and 
naming  Senator  Coldwater 
Arizona's  Ham  of  the  Year. 
Barry  accepted  the  award 
personally  at  Flagstaff,  in 
August,  and  the  big  smile 
on  his  face  let  everyone 
know  that  he  was  home 
again  and  loved  it.B 
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FT-707  is  shown  with 
optional  FV-707DM  VFO 

&  Scanning  Microphone 


THE  FT-707 
WAYFARER 


99 


The  irtroduction  of  the  "WAYFARER"  by  Yaesu  is  the  beginning  of  a  new  era  In  compact  solid  state 
transceivers.  The  FT-707  "WAYFARER"  offers  you  a  full  100  watts  output  on  80-10  meters  and  operates 
SSB,  CW,  and  AM  modes.  Don't  let  the  small  size  fool  you !  Though  it  is  not  much  larger  than  a  bool<,  this  is  a 
full-featured  transceiver  which  is  ideally  suited  for  your  home  station  or  as  a  traveling  companion  for  mobile 
or  portable  operation. 

The  receiver  offers  sensitivity  of  .25  uV/10  dB  SN  as  well  as  a  degree  of  selectivity  previously  unavailable  in  a 
package  this  small.  The  "WAYFARER"  comes  equipped  with  16  poles  of  IF  filtering,  variable  bandwidth  and 
optional  crystal  filters  for  600  Hz  or  350  Hz.  Just  lool<  at  these  additional  features; 


FT-707  with  Standard  Features 

Fast/slow  AGC  selection 
Advanced  noise  blanker 
Built-in  calibrator 
WWV/JJY  Band 
Bright  Digital  Readout 
Fixed  crystal  position 
2  auxiliary  bands  for  future  expansion 
Unique  multi-color  bar  metering — monitors 
signal  strength,  power  output,  and  ALC  voltage. 


FT-707  with  Optional  FV-707DM 
&  Scanning  R/licrophone 

Choice  of  2  rates  of  scan 
Remote  scanning  from  microphone 
Scans  in  10  cycle  steps 
Synthesized  VFO 

Selection  of  receiver/transmitter  functions 
from  either  front  panel  or  external  VFO 
"DMS"  (Digital  Memory  Shift) 


Impressive  as  the  "WAYFARER"  is  its  versatility  can  be  greatly  increased  by  the  addition  of  the  FV-707DM 
(optional).  The  FV-707DM,  though  only  one  inch  high,  allows  the  storage  of  1 3  discrete  frequencies  and  with 
the  use  of  "DMS"  (Digital  Memory  Shift)  each  memory  can  be  band-spread  500  KHz.  These  500  KHz  bands 
may  be  remotely  scanned  from  the  microphone  at  the  very  smooth  rate  of  10  Hz  steps. 


The  FT-707  "WAYFARER"  is  a  truly  unique  rig. 
See  it  today  at  your  authorized  Yaesu  Dealer. 
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Mac  Maurer  VVIQMS 

Kelly  Drive 

S.  Lancaster  MA  01561 


Return  to  Shangri-la 

a  visit  with  9N1MM 


After  a  QSO  in  1968.  1 
was  invited  to  drop  in 
to  see  9N1MM.  It  took  10 
years  to  make  it,  when  a  trip 
to  India  just  happened  to 
allow  a  long  weekend  in 
Nepal.  The  Himalayas  were 
covered  with  a  heavy  cloud 


layer,  but  DX  was  great. 

It  was  not  as  long  before 
my  second  visit  to  Shangri- 
la  in  the  Kathmandu  Valley 
of  Nepal.  In  January  of 
1980,  the  second  trip  was 
another  rewarding  exper- 
ience   with    worldwide 


DX  — the    easy    way —  from 
the  ''top  of  the  world/' 

We  really  should  know  a 
little  more  about  Nepal.  It 
is  a  small  kingdom  situated 
between  India  and  China, 
bordered  by  Pakistan  to  the 
west  and  Sikkim  to  the  east. 


Photo  A.  Administration  building  of  the  Xavier  School. 


These  border  countries  are 
equally  rare  prefixes.  Kath- 
mandu is  the  ancient  capi- 
tal with  2000-year-old 
wooden  teiifiples.  The  site  rs 
the  fabled  Shangri-la,  a  rich 
green  valley  sheltered  by 
the  Himalayan  mountain 
range. 

Political  rumblings  in 
nearby  countries  of  access 
pointed  to  a  wise  decision 
not  to  take  in  gear.  Father 
Moran,  furthermore,  re- 
marked that  his  linear  was 
once  again  in  good  shape 
and  his  own  station  would 
be  at  my  disposal.  Security 
checks  at  most  airports  are 
now  more  rigid  than  in  by- 
gone years.  There  was  the 
possibility  that  a  transceiv- 
er could  be  impounded  by 
some  eager-beaver  customs 
clerk,  despite  proper  docu- 
mentation. 

To  get  to  Nepal,  you 
need  a  visa  from  the  royal 
government  obtained  from 
the  consulate  in  Washing- 
ton DC  or  New  York,  and  a 
round-trip  ticket.  The  air  ap- 
proach can  be  via  Bangkok, 
Thailand,  of  Delhi,  India. 
Royal    Nepalese    Airlines 


58     73  Magazine  •  November,  1980 


CD 

C 

o 

■I  <^^m 

O 


> 


IF  YOU'RE  READY  FOR  A  MOVE 

TO  THE  ROCKY  MOUNTAIN  SOUTHWEST, 

CONSIDER  A  POSITION  IN  ELECTRONICS  AT 

THE  LOS  ALAMOS  SCIENTIFIC  LABORATORY 

Los  Alamos  Scientific  Laboratory,  a  world  leader  in  linear  accelerator 
technologVj  has  positions  available  for  qualified  electronics  technicians 
to  participate  in  the  maintenance  and  design  of  complex  electronic 
equipmer>t  at  the  Los  Alamos  Meson  Physics  Facility.  Successful 
candidates  will  troubleshoot  and  maintain  high  voltage,  rf,  and  control 
systems  for  the  accelerator.  Salary  range  for  these  positions  is  from 
$16,000  to  $24,000  per  annum.  Our  Laboratory  is  a  muHi-faceied 
national  R  St  D  facility  operated  for  the  Department  of  Energy  by  the 
University  of  California.  We  provide  stable  employment;  promotion  and 
advancement  based  on  indiv»dual  merit;  and  excellent  benefits,  which 
includes  24  days  anniial  vacation.  Our  location  in  the  Rocky  Mountains 
of  Northern  New  Mexico  offers  an  aestheticallv  pleasing  lifestyle; 
superb  clfmate;  and  abundant  recreational  opportunities  in  the  ptne 
and  asperi  covered  mountains  that  surround  Los  Alamos, 

QUALIFICATIONS: 

•  A  technical   institute   graduate   in   electronics  or  an  equivalent 
combination  of  education  and  experience. 

•  Demonstrated  technical  competence  in  the  devefopment  or  main- 
tenance of  general  electronics  systems.  High  voltage^  rf,  and 
control  system  experience  is  particularly  desirable. 

•  Ability  to  effectively  interact  and  communicate  with  other 
technical  and  professional  team  members. 

Send  complete  resume,  in  confidence,  to: 

Elmer  Saiazar,  D]V  80-BI 

Los  Atamos  Scientific  Laboratory 

P.O.  Box  1663 

Los  Alamos,  New  Mexico   87545 

An  AHfrnwiiww  Actio n/EquaJ  Opport unity  Ernptoysr,  Wonrwn,  Minor iti*«,  th« 
Handicapped^   vnd  V*t«rani  affl   Urg^tf  to   Ap^ilv.   U.S.  CitiXflnship  fltqmrad. 

LOS  ALAMOS  SCIENTIFIC  LABORATORY 


For  your  TRS'SO 

send  &  receive 
CW/ICTTY 


^         ^"^y 


,='"»ii 

p^he.A.1 


FEATURES 

Aulo  Send  ^  Rec^^^/e  RTTV  &  CW 

Conneci-sloTRSiJOU^er  Por( 

A  Key    t^ead  phcie  lacks 

10  messago  iiit"?moriea255  char  ea 

Uses  buiMin  PLL  Or  exterh^J  TU 

Includes  hard^ft-dfO  c^ssGKecS  ntanyal 

Simplest.  fasleF>l  w^ay  t.Q' learn  i he. code 

n  Morse  practice  rdncson^S  teller  vi/ordfi 
Auto  numhertng.  contt?'it  Keyer  ^ 

iJiteractive  graptiics  cuslorn  PIX 
Autotfan&initteTConlro-l  PIT 
Requires  Level  M  Bas*c  S  16K  RAM 


M80  Software.  PC  Board.  Mariual  S149 

CMaO  AsabQve  in  Catunei  $279 

TM80  As  aDove  piys  demoduiator  ^  AFSK  S4&9 

Meoo  Adds  advanced  RTTY  To  MeO    CMSO  ■■  T  M80  S99 


WBOO? 


v*'^'^^ 


coi* 


Write  or  call 

for  complete  catalog 


1125  N.  Golden  State  Blvd.  /  Suite  G  t-*'*^  C^^^^o^i^a^'^^'^^ 


Turlock,  CA95380(S) 
*^44  (209)  667'2886  /  634 '8888 


^1^ 


Hl-Q  BALUN 


■  For  dipaFe^,  yagis,  ini verted 

vees  &  doublets 

•  Replaces  center  irisuiatof 
*Puts  power  in  antenna 

•  Bfoadbanded  3-40  MHz. 

•  Small,  lightwe^ghi  and 
weal  herpr  oof 

•  1  1  Impedance  ratio 

•  For  lull  legal  power  and  more 
-  Helps  eli-minate  TV] 

•  Wi(h  SO  239  connector 


!p  1  il « %f  d     "'  -^ife'll'" 


HI'Q  ANTENNA 
CENTER  INSULATOR 

SmaH.  fugged,  lightweight. 

weatherproof 

Replaces  cenrer  ir>sula!or 

Handles  (ull  legal  power 
and  more 

$5.95  ^''^  SO, .239  connector 

Hl-Q  ANTENNA 
END  INSULATORS 


(iE  cop  qi^^tiiiy  m,iiie''i'ii  wii n r^igh dipHi^ 
ifiC  quaiKtei  nm  -osceiHTH  -.!,»iea<ip 
W&llily  E^rt  irsularofS  are  COnsEfutlOdl 
in  a  spuai  unr-hcfinia  jasniflu  la  ii6tf^\\ 
swnscjifig  01  IOatlirig.coi*S  o'r  fiarffSi  wmd 
ip^gitot' lufKa  if'.aris,. 

May  be  used  for 

■  Guy  wire  si  ram  insulatOK.s 

■  £no  or  center  insijJaiors  tor 
antennas 

*4,95  •  Constnicdon  ot  antenna  load- 
ing coi-Es  or  multiband  traps 


MODEL 

BANDS 

DIpolH 

oso 

m  'b 

D-Aa 

40.'  I!.^- 

0^0 

2D 

0  IS 

1i 

rj-in 

in 

LENGTH 

LID 

m 

1B 


pmCE  WITH 
Hl-O  SALUM 


WITH  Hl-Q 

CENTER 
INSULAtOfl 

19  9S 


SD  80  (jn  w 

so  40  ■■'H 

far*U*i  dl|>fil*ft 

f^D  4oi(\      ^o?cj  ify  r-i 

OlpolB  ■horlenen  -  only,  aaene  bk  included  Ir  SD  modet^ 


1^ 


24  5i 


*^-*fl 


ao 


4[?  Slix:=|i.'i  pt. 

AW a^^(^CB*^lnsS:dC€^t:![lH^plFno  *i]naHl-0 B^iLirwHl  Ofrri'f Wi* 
f^Lfrttf  In^iuMltii  N*.i  1*1  rtri!<*nnfl  wiri'  rrUHmw  mmilrtimr'! 
too  ftylon  ■arUNirrrw  sup^iJH  ((ipcMSD  rKKlEMEarvJy  5C>  i  rFjico 
1{ir  lull  Uitjtli  f>LNi**  AFKrnnHS  iii'iJV.tiC'  ii.=;fkt\aS  an  irnVtflfitl  V 
arw  may  alsti  tit'  uStKt  fyf  MAHS  flr  SiWS.i^ 
Ant^finp  •CCVtiOrtM-'SiVi'lilithii   *4ii  HniittintI  u^^tli:'':^ 

SO  2^i19  ri:sd*Hi*i™w:hU£i 


5S 


All  pmx'S  HH' poilfJfTirt-USA  J« 
AtfHiiiitJi(f-«t  vfnif  Ijj^jtirtiiuk-iaJtw  ur  Lirrt('P:'rtif*ir1  lif(m> 

Van 
Gorden 
Engineering 


^^373 


Dtflier  InquirvB  InMltct! 


Wit  are  experiencing  ieiephone  difticufties,  piea&ii  keep  trying.  Call  I  or  ma  residerits  add  6%  tax 


1^  Fleeder  8ervi€^—see  page  226 


73  Magazine  ■   November,  1980     59 


provides  jet  service  and 
flies  along  either  the 
Himalaya  range  or  the  An- 
napurna  range,  depending 
upon  the  approach,  east  or 
west.  Both  provide  spec- 
tacular views.  The  Bangkok 
routing  allows  a  100-mile 
view  with  Mt.  Everest  in 
dead  center  as  you  ap- 
proach the  airport  at  Kath- 
mandu.  The  landings  are 
never  without  sonne  turbu- 
lence. 

After  some  brief  customs 
formalities,  Father  Moran 
was  there  to  greet  me.  Upon 
this,  my  second  arrival  in 
his  country,  he  put  out  his 
hand  and  said,  ''Welcome 
back!''  After  registering  at 
the  hotel  in  the  city,  we 
drove  the  8  miles  to  the 
Xavier  School  at  Codawari, 

The  road  is  through  an- 
cient villages  that  reflect  a 
biblical  civilization,  The 
houses  are  of  mud-brick, 
animals  are  free  to  roam, 
women  gather  at  wells,  and 
chickens  scatter  in  all  direc- 
tions; the  clock  seems  to  be 
set  back  2000  years.  The 
people  are  a  happy  lot  and 
are  all  smiles. 

Arriving  at  the  school  ad- 
ministration  building 
(Photo  A),  a  three-story 
brick  structure  where 
9N1MM's  QTH  is  located, 
the  first  thing  that  hits  your 
eyes  is  a  Thunderbird  TH6- 
DXX  on  the  roof,  flanked  by 
a  triband  vertical  and  40- 
and  80-meter  dipoles.  Be- 
hind the  building,  you  see 
the  foothills  of  the  Himala- 
yaSp  and  a  closer  examina- 
tion reveals  that  the  school 
is  surrounded  by  hills  on 
three  sides;  the  opening  of 
this  horseshoe-shaped  area 
points  north  towards  the 
US. 

The  shack  (Photo  B)  is  on 
the  second  floor,  and  the 
main  gear  consists  of  Drake 
twins  and  a  Drake  linear. 
The  linear  is  used  only  on  20 
when  conditions  require  it. 
Since  the  electric  current  is 
230  volts  ac,  50  Hz,  it 
is  stepped  down  and  con- 
trolled   by    a    monstrous 


variac.  Generally,  the  line 
voltage  reaching  the  twins 
is  only  95  volts  nominal, 
and  drastic  excursions 
force  Fajher  Moran  to  keep 
one  eye  on  his  ac  voltmeter 
and  his  right  hand  on  the 
v^ricit.  Sometimes  he  tbses 
electricity  for  a  few  hours 
and  can  turn  to  a  4-kW  gen- 
erator. 

A  Hammarlund  SP6JX  Su- 
per Pro  is  used  for  general 
listening.  To  the  left  of  the 
main  gear  is  a  very  elabo- 
rate tape  library,  tape  re- 
corders, and  players  of  all 
descriptions.  The  shack  is 
an  old-fashioned  ham 
shack,  for  it  has  one  wall 
dedicated  to  QSL  cards  pro- 
tected by  cellophane  hold- 
ers. Many  distinguished 
awards,  plaques,  and  auto- 
graphed photos  of  govern- 
ment leaders  decorate 
another  walk 

The  moment  has  come 
.  ,  we  sit  at  the  operating 
table,  warm  up  the  gear, 
and  get  ready  for  high 
adventure.  .  .  to  be  DX  from 
a  very  rare  DX  location! 

So,  what  is  it  like  to 
operate  from  the  roof  of  the 
world?  What  are  the  condi- 
tions on  the  bands?  What 


Photo  S.  Father  Moran 's  QTH. 

can  you  hear?  Let's  tune  the 
Super  Pro  — a  receiver  with 
a  long  wire  — and  note 
some  readings. 

•  160-- noise,  static,  no 
signals,  no  LORAN,  and,  in 
fact,  160  is  not  available  in 
Nepal  .  .  .  so  scratth  160! 

•  80— is  used  for  local 
QSOs  and  you  can  hear  In- 
dian and  Pakistani  stations 
through  the  QRN. 

•  40 -is  good  for  800-1000 
miles;  it  is  limited  to  sta- 
tions on  the  subcontinent 
of  Indm  or  Siberia. 

•  20  — is  active,  brings  in 
worldwide  signals,  and  Is,  of 
course,  the  only  worthwhile 
band, 

•  15  — is  spotty  and  the  re- 
ceiver brings  in  reasonably 
long  skip;  it  takes  monitor- 
ing and  plotting  to  pursue 
the  operators  specializing 
on  1 5. 

•  10  — has  infrequent  open- 
ings to  Europe  and  to  the 
US.  Despite  the  peak  of  the 
11 -year  cycle,  it  cannot  be 
relied  upon  for  definite 
schedules. 

That  brings  us  to  the 
topic  at  hand:  DX  on  20! 
The  modus  operandi  of 
Father  Moran  in  a  typical 
morning  or  evening  session 
of  DXing  is  a  very  careful 


monitoring  of  20  from  the 
low  end  in;  he  starts  on 
14,203  kHz.  His  morning 
session  is  between  8:00  and 
9:00  am.  There  is  dead  si- 
lence for  awhile  and  then  a 
few  Siberian  stations  are 
calling  CQ.  The  beam  is 
now  heading  towards  the 
North  Pole.  This  direction 
allows  coverage  of  most  of 
the  US,  and  the  band  begins 
to  hven  up  with  the  W4s. 
The  boys  from  Florida  are  in 
first,  and  usually  W4RHE 
breaks  the  barrier.  Several 
W4s  are  worked  and  the 
W3s  poke  through.  A  pow- 
erful W3  that  always  thun- 
ders in  is  W3BL.  After  a  few 
minutes  of  this  ''warm up/' 
the  W2s  and  Wis  come  in. 
Those  with  monstrous  ar- 
rays together  with  full 
power  stand  out  and  lay  in  a 
solid  signal 

K1GZL  of  New  Hamp- 
shire is  a  steady  entrant, 
and  his  6-element  quad  sim- 
ply pours  his  signal  into  the 
Kathmandu  Valley.  Anoth- 
er strong  one  is  W1ZLG  of 
Massachusetts.  The  bare- 
foot transtQSiver  boys  with 
tribanders  make  it,  too,  but 
do  get  clobbered  by  the  big 
guns.  The  big  boys  ex- 
change their  greetings  and 
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Photo  C  Father  Moran  accepts  the  SOB  (Sons  of  Boston) 
certificate  from  W1QMS, 


then  kindly  move  off  fre- 
quency to  give  the  others  a 
break.  There  is  a  mixture- 
phenomenon  of  long  and 
short  path  openings,  and 
now  the  fun  begins.  More 
US  districts  come  in:  8s  and 
9s  and  a  few  6s  plus  HKs 
and  YVs.  The  band  is  now 
wide  open  and  the  Siberians 
come  in  from  the  north 
(plus  the  woodpecker).  Pan- 
demonium breaks  loose; 
^'bedlam''  is  mild  as  a  sin- 
gle-word description 

The  S-meter  now  reaches 
3  — a  healthy  sign  that  20  is 
alive  and  that  we  now  can 
work  all  that  we  can  hear. 
There  is  no  pinning  of  the 
S-meter.  Father  Moran  says 
oniy  "Mickey  Mouse"'  and 
copies  the  last  letters  of 
outstanding  callers.  There 
is  a  quick  succession  of 
perhaps  25  such  log  entries 
when  the  band  suddenly 
shifts.  Neither  he  nor  I  has 
ignored  any  callers  or  pre- 
tended   not    to    hear;    we 


peeled  the  clear  signals  off 
the  top  and  attempted  to 
reach  the  callers  at  the  bot- 
tom of  the  layer  (which  nev- 
er is  exhausted).  There  are 
interruptions  from  many 
friends  from  all  over  the 
world,  especially  the  Sea 
Net. 

There  are  two  distinct  DX 
windows  to  the  US  in  the 
day.  They  are  12  hours 
apart,  and  as  many  stations 
as  possible  are  worked  in 
these  two  brief  openings. 
Once  the  last  letters  are  dis- 
tinctly copied,  that  station 
will  be  acknowledged. 
When  in  a  pileup  the  copy 
is  impossible,  it  becomes 
necessary  to  ''up  five/'  The 
first  one  to  come  through 
clearly  is  answered.  This 
will  continue  until  the  band 
deteriorates  .  .  .  and  this 
happens  after  an  hour  or  so. 
The  telltale  signs  of  failing 
conditions  are  evidenced 
and  the  window  begins  to 
close.  The  path  will  reopen 


in  12  hours.  With  this  assur- 
ance and  a  little  patience, 
9N1MM  can  be  worked 
again. 

True  enough,  we  now 
know  that  with  some  per- 
severance and  a  good  an- 
tenna system,  all  DXers 
can  add  9N1MM  to  their 
worked  list.  A  log  copy  is 
sent  to  QSL  Manager  N7BE 
once  a  week,  and  shortly 
thereafter  the  treasured 
QSLs  are  dispensed. 

The  ''between  hours''  do 
provide  DX  possibilities  to 
other  areas  of  the  world. 
There  seems  to  be  a  perma- 
nent path  to  C-land.  During 
one  of  the  "between  ses- 
sions/' WAIEYK  was  heard 
working  a  WS.  We  called 
him  frantically  with  no 
luck.  He  was  the  only  W  on 
at  2:15  pm,  Nepal  time. 
Later  we  discovered  that  we 
had  forgotton  to  switch 
back  to  upper  sideband! 

I  was  by  no  means  the 
first  ham  to  visit  9N1MM. 
Gus  Browning  W4BPD,  Ar- 
min  Meyer  W3ACE,  and 
Wayne  Green  W2NSD/1, 
among  others,  have  been 
there,  as  well  as  Lowell 
Thomas  and  a  host  of 
diplomats  and  movie  stars. 
My  host  is  an  unusual  man. 

Marshall  Moran  was  born 
in  Chicago  in  1906,  and,  as  a 
boy,  ''played  with  spark 
gaps/'  like  so  many  others. 
He  built  many  an  ''oatmeal 
box"  type  of  receiver,  but, 
regretfully,  did  not  become 
a  licensed  W9,  He  grad- 
uated from  Loyola  Univer- 
sity and  never  lost  sight  of 
the  wonders  of  wireless.  He 
constructed  various  items 
of  radio  gear  in  the  roaring 
twenties,  in  the  evolu- 
tionary period  of  KDKA,  He 
earned  tuition  money  with 
these  construction  projects, 
in  this  golden  era  of  radio 
constantly  sparked  by 
Hugo  Gernsback,  the 
dynamic  radio  publisher  of 
Short-Wave  Craft,  Radio- 
Craft,  and  Radio  and  Televi- 
sion. 

After  graduation,  he 
sailed  to  the  East  as  Rev. 
Marshall    Moran,    SJ,    to 


begin  a  lifetime  career  in 
education/administration 
on  the  vast  subcontinent  of 
India.  He  taught  at  Patna 
University,  and  in  India 
became  VU2SX  in  the  days 
of  AM.  His  first  Nepal 
journey  was  to  visit 
Tribhuvan  University.  He 
saw  the  needs  of  this  north- 
ern land,  and  when  Nepal 
opened  its  doors  in  1951,  he 
traded  in  the  VU  call  to 
become  9N1  MM.  He  found- 
ed the  Xavier  School  for 
boys,  as  well  as  clinics 
which  later  turned  into  hos- 
pitals. Many  institutions 
have  him  as  an  active  mem- 
ber on  their  boards  of  direc- 
tors. He  is  the  communica- 
tions link  to  and  from  Mt. 
Everest  climbers  and  their 
outside  world,  One  eve- 
ning, SP6ABA,  at  base 
camp,  relayed  a  report 
from  the  1980  Polish  Mt. 
Everest  climbers.  We  were 
both  on  75  lower  sideband 
and  then  switched  to  10 
meters  for  a  contact  with 
SP5PWK  in  Warsaw,  Fortu- 
nately, 10  meters  was  open 
to  Europe. 

On  the  last  day  of  my 
visit  a  special  certificate 
(Photo  C)  was  presented 
to  Father  Moran  — a  new 
certificate  created  by 
Dick  K1RAW  and  Peter 
WB1 DQC.  It  is  the  SOB  cer- 
tificate awarded  to  those 
who  work  members  of  the 
''Sons  of  Boston.''  Fr.  Moran 
went  right  to  his  fellow 
priests  and,  flashing  the 
new  award,  said,  "Guess 
what?  I'm  now  an  official 
SOBT' 

So  there  you  have  it.  .  .a 
rare  prefix  and  unique  prop- 
agation. The  prefix  is  being 
supplied  to  the  ham  frater- 
nity by  the  most  famous 
mouse  in  the  world  — 9N1 
Mickey  Mouse,  the  sole 
dispenser  of  Nepal  QSLs. 

If  you  need  9N1MM,  lis- 
ten patiently  near  14,225 
kHz  during  the  DX  win- 
dows. You  will  hear  the  ac- 
tivity .  .  .  get  in  there  and 
call  .  .  ,  and  after  your  QSO, 
may  you  also  hear  his  clos- 
ing words,  ''God  Bless!"B 
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ASTRO-LOGICAL 

From  Swan  to  Cubic 


102BXA 


$1195.00 


Dual  PTO's,  235  Watts  PEP  &  CW 

on  all  Frequencies,  IF  Passband 

Tuning,  with  LED  Position 

Indicators  and  Full  Break-In 


150  A 


$925.00 


HF  SSB  Transceiver  Featuring  "VRS™" 

a  Knob  with  a  New  Twist,  and  Over  100,000 

Fully  Microprocessor-Controlled 

Frequencies  on  Present  or  Envisioned 

"Ham"  Bands. 


Please  note  that  CUBIC  COMMUNICATIONS,  INC.  is  screened  on  the  front  panel.  The 
Swan  "bug"  is  on  the  meter  face. 

Cubic  Corporation  is  a  multi-million,  diversified,  29-year  old  American  Stock  Exchange 
listed  company,  with  Divisions  and  Subsidiaries  world-wide.  We  feel  the  Amateur  should  know  the 
strength  and  longevity  of  the  company  he  is  dealing  with  to  know  that  when  he  needs  service  the 
company  will  still  be  around!  The  combined  technical  skills  and  resources  now  available  are  light 
years  away  from  the  "old  Swan."  We  intend  to  slowly  let  the  Swan  name  disappear  from  the 
scene. 

From  glowing  user  reports  being  received  daily,  there  is  no  question  that  the  PERFOR- 
MANCE of  the  new  ASTRO  LINE  FROM  Cubic  Communications,  Inc.  is  superb! 

All  prices  remain  the  same.  The  ASTRO-102BXA,  however,  will  be  supplied  LESS  THE  OLD 
MARGINAL  CWN  CRYSTAL  FILTER.  A  superior  CWN  400  Hz  6  pole  filter  to  operate  with  the  Pass- 
band  tuning  is  available  as  an  option  and  is  priced  at  $82.50  list. 


ACCESSORIES  AVAILABLE 

SEND  FOR  COMPLETE  BROCHURE 

CALL  FOR  QUOTES 


1 


K'4S 


Electronics  Supply,  Inc. 

1508  McKinney  •   Houston,  Texas  77002  •  713/658-0268 


*^  Read&r  Seivtc^—se&  page  236 
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Direct  Conversion  Lives! 

excitingly  simple  receiver  project 


SFGNAL    IN      > 


_^FROM    VFO 
"^(2  TO  3V  ) 


Mike  van  der  Westhuizen  ZS6UP 

FO  Box  13947 

Sinovifte 

Pretor'm  0129 

South  Africa 


AUDIO 


Fig.  1.  Passive  doubfe-balanced  mixer.  Transformers  are 
trifilar  wound  on  toroids.  Diodes  are  1N914,  1N4148,  etc. 


Fig.  2.  80m  arjd  40m  oscillators  and  buffer.  T/)e  output  parts  of  the  oscillators  and  the  buffer 
are  the  same  as  that  of  Rotlema.^  For  TT,  see  text 


Ever  since  the  Japanese 
started  building  receiv- 
ers and  transmitters  for  us, 
we  hams  who  like  to  do 
something  with  our  hands 
in  the  evenings  were  left 
with  building  accessories 
for  the  shack,  QRP  trans- 
mitters for  CW,  simple  re- 
ceivers, power  supplies, 
etc.  Even  power  supplies  in 
the  high-current  range  are 
nowadays  probably  cheap- 
er to  buy  than  to  build. 

One  of  the  most  interest- 
ing of  the  simple  receivers 
is  the  D-C  [Direct-Conver- 
sion) receiver  in  which  the  rf 
signal  is  converted  directly 
to  audio  without  any  inter- 
mediate-frequency (i-f)  am- 
plification. Through  the 
years,  I  have  built  quite  a 
number  of  versions  of  the 
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ANTENNA  SySTEIVIS 
-800-654-^  2^1 


1 


$219.95 


$174.95 


TET,  THE  LEADER  Ih  WIDEBAND  ANTEMNA 
DESIGN,  introduces  another  new  triband  anten- 
na to  provide  unmatched  wideband  performance 
on  the  1 0,  1 5  and  20  meter  amateur  bands.  This 
radical  departure  from  conventional  triband 
antenna  design  employs  TWO  DRIVEN  ELE  - 
MENTS  with  a  rigid  phasing  line  to  couple  power 
from  the  radiator  element  to  the  reflector.  Phase 
relationships  have  been  carefully  engineered  to 
provide  extremely  high  gain  figures  without 
neglecting  the  need  for  high  front  to  back  ratio. 
The  two  element  drive  system  is  coupled  to  one 
parasitic  director  on  the  model  HB33SP;  two 
parasitic  directors  on  a  longer  boom  with  the 
model  HB43SP. 

POLL  BAMD  COVERAGE  is  possible  without 
the  need  for  antenna  tuners  or  separate  CW  and 
phone  antenna  adjustments.  The  1*5:1  VSWR 
bandwidth  covers  the  entire  20  and  15  meter 
amateur  bands,  with  a  Uttk  extra  for  MARS 
operation.  On  10  meters,  coverage  is  in  excess 
of  J  MHz. 

QOALITY    COMSTROCTIOfi    and    repeatable 

performance  permit  TET  to  deliver  an  antenna 
package  without  need  for  any  tuning  adjust- 
ments. All  tubing  is  cut  and  predfiUed  to  prect* 
sion  tolerances.  The  phasing  harness  and  feed 
assembly  for  the  two  driven  elements  are  pre* 
assembled  to  insure  ease  of  construction  and 
reliable  performance. 

MOVE  OP  with  the  performance  oriented  leader 
in  antenna  technology.  Order  your  new  high 
performance  wideband  triband  antenna  system 
from  TET  today. 


MODEL        BArHDS 


ELE 
MENTE 


MENTS 
PEk        MAX 
BAND      PWR 


VSWR       IMPEDANCE 


WAX 

ELEJViENT 
IGTH 


&OOM 
IGTM 


TtJRN-  WIND  WIND  BOOM 

IHG  SURFACE        LOAD  DiA-  MAST 

RADIUS  AREA         #fiOinpH       METER  SIZE 


Mirr 


H&43SP 


4 
3 


4  2W*f      &ELOW1.5       50  Ohm 

3  2KW      &EL0WI.5       500*>m 


27' 
27 


13  2" 


16' 9" 
15' 


4.73bq.ri 


f02lti. 


2" 


38  lb. 
27  lb. 


Coll  Faetory  for  AflTEHNA  OAIM  dBd  *nd  FRONT  TO  BACK  RATIO. 


TET  FACTORY  DIRECT  PRICE 


HB43SP    $219.95 
HB33SP    $174.95 


CaII  Toll  Free  1-800-654-5251 


TET  USA., 


^7Z 


master  charga 

THi  iicT«n«jiiiii  eAno. 


425  HIGHLAND  PARKWAY,  NORMAN.  OKLAHOMA  73069 TEL: 405-360-6410 


*^  Rea^dwr  Se/v/ce— see  psgs  226 
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Photo  A.  Copper  side  of  PC  board  The  grooves  cut  in  the     Photo  B.  Component  side  of  PC  board.  The  buffer  module  is 
copper  foit  are  made  by  an  ordinary  hacksaw.  shown  here. 


a    QRP    transmitter    (rep- 
resented in  Fig.  1), 

In  my  experience,  this 
mixer  was  the  best  of  all 
that  I  tested,  and  no  AM 
breakthrough  was  noticed. 
I  was  very  pleased,  when 
the  Ltrticle  of  Dick  Rollema 
PA0SE^  appeared,  to  see 
that  he  came  to  the  same 
conclusion  PA0SE's  article 
is  an  excellent  one  and 
must  surely  go  down  in  his- 
tory as  a  classic  as  far  as 
D-C  receivers  are  con- 
cerned.  PAOSE  went  even 
one  step  further  with  the 


mixer  and  used  a  ready- 
made  double-balanced  mix- 
er, the  Anzac  MD108,  This 
mixer  was  unavailable  in 
this  country^  so  I  imme- 
diately wrote  to  Anzac  in 
the  faraway  USA;  I  was 
quite  surprised  when  this 
friendly  firm  sent  me  one  of 
their  mixers.  I  tried  it  and 
the  results  were  virtually 
the  same  as  with  the  mixer 
in  Fig.  1,  but  with  one  big 
advantage:  The  MD108 
needs  far  less  drive  from 
the  vfo— 0.5  volts  — not  the 
2  to  3  volts  needed  for  the 
mixer  in  Fig.  1. 


Front  End 

Builders  of  D-C  receivers 
are  always  in  doubt  as  to 
whether  they  must  use 
some  rf  amplification  be- 
fore the  mixer.  With  rf  am- 
plificatioa  there  is  always 
the  danger  of  worsening  the 
selectivity  and  AM  break- 
through. On  the  other  hand, 
rf  amplification  really  helps 
with  weak  stations  in  a 
quiet  band,  1  put  an  rf 
amplifier  in  my  receiver 
and  took  it  out  again 
several  times,  In  the  end,  I 
reached  a  compromise:  I 
put  in  a  broadband  rf  ampli- 
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D-C  receiver  and  in  this  arti- 
cle. I  want  to  present  my 
latest  version,  which  I 
modestly  think  is  not  far 
from  the  ultimate,  keeping 
in  mind  that  simplicity  is 
the  key  word.  First,  I  shall 
give  a  few  short  notes  about 
some  parts  of  the  l>C  re- 
ceiver and,  thereafter,  the 
complete  circuit 

Mister 

The  mixer  is  the  most  im- 
portant  part  of  the  D-C  re- 
ceiver, My  first  experiments 
were  all  with  single  active 
mixers.  The  6  dB  of  conver- 
sion gain  was  always  very 
attractive  to  me,  but  with 
this  kind  of  mixer,  you  near- 
ly always  get  AM  break- 
through from  nearby  com- 
mercial broadcast  stations. 
This  is  particularly  true  of 
the  40m  band,  which  in 
South  Africa  is  from  7000 
kHz  to  71 50  kHz;  just  above 
the  latter  figure,  there  are 
some  strong  AM  stations, 

I  then  moved  to  active 
balanced  mixers,  more  or 
less  like  the  one  used  by 
Rusgrove  WIVD.'  This 
cured  most  but  not  all  of 
the  AM  breakthrough  — you 
coutd  still  hear  a  little  back- 
ground music  between  the 
ham  stations!  My  next 
move  was  to  try  double-bal- 
anced  mixers  using  passive 
elements  (4  diodes)  approxi- 
mately like  the  ones  used 
by  O'Grady  WA5WWN^  in      Fig.  3.  Input,  mixer,  and  audio  parts  of  the  D-C  receiver.  For  LI  to  LIO  and  T2,  see  text 
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FORMULA  FOR  2  METER  FM  ENJOYMENT 


CBl^MiH^HHV 


143-149  MHz 

.25  uv  sensitivity 

mobile  mount  &  microphone  included 

25  Watts  (variable) 

Provisions  for  non-standard  spirts 
(CAR  MARS,  etc) 

Optional  AC  power  supply  available 


THAT'S  CORRECT!!! 

Wfe  are  convinced  that  the  FM-88  is  four 
times  more  reliable  than  the  other  2  meter  rigs 
being  offered.  To  prove  it  to  you,  we  are  supply- 
ing the  FM-88  with  four  times  more  warranty 
than  supplied  with  other  models  — One  full  year 
instead  of  the  normally  expected  90  days. 

While  there  are  radios  on  the  market  that 
offer  lots  of  "gadgets"  — our  past  experience 


has  been  that  simplicity  of  operation  &  elimina- 
tion of  unnecessary  "Bells  &  Whistles"  actually 
removes  the  causes  of  many  failures  being  ex- 
perienced with  such  transceivers. 

If  you  are  shopping  for  a  new  2  meter  trans- 
ceiver, don't  you  owe  it  to  yourself  to  go  with  a 
radio  that  has  proven  itself  with  thousands  of 
hours  of  reliable,  "On  the  Air"  operation? 

Phone  1  (300)  233-0250  today  to  order  your  FM-88  or  to  request  a  detailed  brochure  describing 
this  fantastic  transceiver  &  related  accessories. 

The  FM-88  is  also  avaitabfe  with  an  800  channel,  programmabte  scanner— order  model  FM-88S— $379,00 

Comnnunlcafions  Corp. 
1911  Old  Homestead  Lane 
Greenfield  fndustfia)  Pa*  East 
Lancaster  PA  17601 
(717)299-7221 
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Fhoto  C.  Inside  of  the  receiver.  The  modules  are  mounted 
vertically  by  means  of  Terry  damps. 


Photo  D.  Front  part  of  the  receiver.  The  extra  switches  and 
sockets  are  for  interfacing  with  a  S-Watt  DSB  transmitter 


fier  with  low  amplification, 
but  V.  ith  a  DPDT  switch  to 
disable  the  amplifier  if  I  so 
wished  To  avoid  confusion, 
this  switch  is  not  shown  in 
the  circuit  diagrams. 

The  complete  circuit  dia- 
gram of  my  80m/40m  re- 
ceiver is  shown  in  Figs.  2 
and  3  Here  are  some  notes 
about  the  circuit 

Audio  Filters? 

Purists  will  immediately 
ask:  Where  is  the  audio  fil- 
ter? 1  tried  several  audio  fil- 
ters and  found  out  one 
thing  very  quickly:  The  in* 
put  impedance  of  the  filter 
must  exactly  match  the  out- 
put impedance  of  the  pre- 
ceding  stage;  the  same  ap- 
plies for  the  output  of  the 
fitter  and  the  input  of  the 
succeeding  stage.  The  other 
problem  was  that  no  cheap 
88-mH  inductances  are 
available  in  this  country. 
The  best  filter  that  1  used 
had  more  or  less  the  same 
effect  as  capacitor  CI  in 
Fig.  3  So  I  chucked  out  the 
filter  and  used  only  this  ca- 
pacitor. I  use  my  receiver 
only  for  SSB  — perhaps  if 
you  want  to  use  it  mainly 
for  CW,  a  filter  is  necessary. 

Construction 

My  experience  is  that  no 
two  hams  use  the  same  con- 
struction methods,  so  here 
are  a  few  sentences  on  my 
own  construction  meth- 
od—which isfar  from  ideal 


May  I  say,  first,  that  t  am  no 
sucker  for  miniaturization; 
with  my  construction  meth- 
od, you  can't  put  the  receiv* 
er  in  a  cigarette  box,  etc. 

I  divided  the  receiver  in- 
to eight  parts  as  shown  by 
dotted  lines  in  Figs.  2  and  3 
and  built  each  part  as  a  sep- 
arate module.  For  each 
module,  I  used  the  square 
block  method,  which 
means  cutting  the  copper 
side  of  a  piece  of  PC  board 
into  squares  and  mounting 
the  components  on  the 
squares.  For  later  modules, 
I  drilled  holes  through  the 
board,  mounted  the  com- 
ponents on  the  bare  side, 
and  soldered  the  leads  on 
the  copper  side.  This  is  illus- 
trated in  Photos  A  and  B 
Each  module  was  mounted 
vertically  w  ith  Terry  clamps 
on  the  bottom  of  a  home- 
made cabinet.  Photo  C 
shows  the  inside  of  the  cabi- 
net The  module  method 
has  the  great  advantage 
that  you  can  change  a  com- 
ponent on  a  module  or  re- 
place a  module  with  an- 
other one  with  the  greatest 
of  ease. 

A  form  of  slow-motion 
drive  for  the  tuning  capaci- 
tor IS  essential.  Lady  Luck 
sometimes,  just  sometimes, 
smiles  toward  the  building 
ham  Here  it  was  my  turn, 
and  from  the  deepest  part 
of  my  junk  box,  I  dug  up  a 
very  old  slow-motion  drive 
—  but  a  beauty]  You  can't 


buy  such  things  in  South 
Africa.  With  this  slow- 
motion  drive,  I  cover  the 
80m  band  (3500-3800  kHz  in 
South  Africa)  with  25  turns 
of  the  knob  It  works  out  at 
12  kHz  per  turn,  which  is 
just  about  ideal.  If  no  stow- 
motion  drive  is  available,  a 
20-pF  variable  capacitor 
can  be  put  in  parallel  with 
the  main  one  and  used  to 
fine-tune  an  SSB  signal. 

Photo  D  shows  the  front 
part  of  the  receiver.  The 
few  extra  switches  and 
sockets  are  for  interfacing 
with  a  small  5-Watt  DSB 
transmitter. 

Inductances  L2  and  L5 
are  wound  on  toroids.  I 
shall  give  no  details  on  the 
number  of  turns  as  I  have 
no  idea  of  the  characteris- 
tics of  the  toroids  I 
used  — they  are  unmarked 
and  came  out  of  an  un- 
marked cardboard  box  in 
the  corner  of  a  local  radio 
shop.  As  always,  it  is  best  to 
use  a  gdo  to  determine  res- 
onance. Links  LI,  L3,  L4,  L6, 
L7,  and  LI 0  can  be  5  or  10 
turns  to  start  with.  L8  and 
L9  also  are  wound  on  to- 
roids and  can  have  an  in- 
ductance of,  say,  50  to  100 
mH.  Transformer  T1  is  de- 
scribed fully  by  Rollema.  I 
won't  repeat  it  here,  except 
to  say  that  it  has  a  step- 
down  voltage  ratio  of  3  to  1 
and  the  secondary  imped- 
ance is  50  Ohms,  An  ordi- 
nary toroid  with  the  right 


turns  ratio  will  probably 
work  just  as  well. 

Results 

I  was  genuinely  surprised 
with  the  performance  of 
this  receiver.  To  quote  the 
words  of  Rusgrove,  'A  welL 
designed  D-C  receiver  will 
provide  a  certain,  pleasing 
clarity  and  depth  of 
sound  , , ,  signals  seem  to 
stand  out  against  a  nearly 
noiseless  background/'  Al- 
so, the  words  of  Rollema: 
"It  is  a  real  pleasure  to  op- 
erate the  D-C  receiver/' 

I  did  not  have  a  cali- 
brated signal  generator  to 
measure  the  sensitivity  of 
this  receiver,  but  it  com- 
pared very  well  with  my 
FT-301.  Selectivity  is  just  a 
little  bit  worse  than  that  of 
the  FT-301. 

In  conclusion,  I  have 
used  my  CMZ  receiver  now 
for  over  a  year  and  it  stilt 
gives  me  a  deep  sense  of 
satisfaction  to  tell  the  chap 
on  the  other  side,  ''Equip- 
ment on  this  side  is  home- 
built,  old  man/'B 
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Scanners! 

NEW  Rebates! 

Communications    Electronics,""   the 

world's  largest  distributor  of  radio  scan- 
ners, celebrates  Christmas  early  with  big 
savings  on  Bearcat  synthesized  scanners. 
Electra  Company,  the  manufacturers  of 
Bearoat  brand  scanners  is  offering  con- 
sumer rebates  on  their  fantastic  line  of 
cry  stall  ess  scanners  purchased  between 
September  1 5  and  November  1 5,  1 980. 
We  give  you  excellent  service  because  CE 
distributes  more  scanners  worldwide  than 
anyone  else.  Our  warehouse  facilities  are 
equipped  to  process  thousands  of  scanner 
orders  every  week.  We  also  export  scan  ners 
to  over  300  countries  and  military  instal- 
lations. Most  items  are  in  stock  for  quick 
shipment  Do  your  Chhstmas  scanner  shop- 
ping early  and  order  today  from  CE! 

BearcatfSOO 

The  UiiimBtm  Synihesixetl  Scann&rl 

List  price  $5^d.95/CE  price  $329.00/S20.00  rebate 
Your  final  cost  is  a  low  S309.C0 
4-Band,  SO  Charrnol  •  S«ivfc&  Search  •  No* 
cry ^ iff t  scarfrter  •  AM  Aircraft  and  RuMIc 
Mmrvica  bands*  *  Priority  Chartrtel  •  AC/ DC 
Bands  32-50,  tt 3-^3^  AM,  144- 174,  421 -51 2  MHz. 
The  new  Bearcat  300  is  the  most  advanced  aiito- 
malic  scanning  radio  that  has  ever  been  offered  To 
Ihe  public.  The  Bearcat  3D0  uses  a  bright  green 
fluorescent  digital  display,  so  it's  ideal  for  mobile 
appUcalions,  The  Searcaf  300  now  has  these 
added  features:  Service  Searcti,  Display  intenstty 
Conirol.  Hold  Search  and  Resume  Search  keys, 
Separate  Band  keys  to  permit  loclt- in/ lock-out  of 
any  b^nd  for  more  efffcient  service  search. 

Bearcat®  250 

Lisl  price  S419.95/CE  price  $259.00/520.00  rebate 
Your  final  cost  is  a  Iom^  $239.00 
S0  Channels  •  CrysfaHBH  •  Searches 
Stares  •  Recalls  •  Digiiat  dock  •  AC/ DC 
Prior iiy  Channel  ■  S-Band  *  Count  Feature. 
Ffequency  range  32-50,  J46-1  74,  420-512  MHj;. 
The  &Garcat  250  pertorma  any  scanning  function  you 
could  possibly  want  With  push  button  ease  you  can 
prooram  up  to  50  channels  for  aulomatic  monitoring. 
Overseas  customers  should  order  Ihe  B^aroai  2S0FB 
at  S34S.00  each.  This  model  ig  Mke  a  B&af-caf  £50.  tjul 
designed  tor  knternational  opera!  hon  with  220  VAC/1 2  V 
DC  power  supply  and  66- 8 &  MH2  low  tsand  coverage 
Instead  of  32-50  UHz. 

Bearcat®  220 

Lisr  price  S4t9.95.CE  price  $259.00;S20.00  reb^aie 
Your  Hn9\  cost  is  a  low  S^39.00 
Aircraft  and  public  service  monitor.  Frequency 
range  32*$Q.   fW- J 36  AM,  144-1 74,  420-5 1 2  MHai 
T?l#  Be&rcAt  220  is  one  scanner  which  can  monitor  all 
puHic  service  bands  plus  the  exciting  AM  aircraft  band 
channels  Up  to  twenty  frequencies  may  be  scanned  at 
the  ^m&  time.  Overseas  customers  should  order  the 
Bearcai  220FB  a  I  S3  49.00  each.  This  model  «&  like  a 
Seafcst  220,  but  designed  tor  international  operation 
with  220  V  AC/ 12  V  DC  power  supply  and  66-88  MHi 
low  baTid  coverage  instead  of  32-50  MHz. 

NEW!  Bearcat®  21 OXL 

List  price  S3 19  95/CE  price  $2Q9.O0/S20.00  rebate 
Vour  final  cost  is  a  low  $169^00 
i9  Channeia  •  S  Banda  •  Crystatfess  •  AC/ DC 
Frequency  range:  32-50,  144-174.  42}-512  MH£ 
The  Sea  r ca  r  2 1  OX  L  sea  n  n  i  ng  ra  d  io  i  s  t  h  e  seco  nd  gener * 
ation  scanner  that  replaces  the  popular  Bearcat  210 
and  21 1.  It  has  almost  twice  the  scanning  capactty  of 
Ihe  Searcaf  2lO  with  tS  channels  plus  dual  scanning 
speeds  and  a  bright  green  fluorescent  display. 


NEW!  50-Channel  Bearcat  300 


PHEE  Bearcat®  Rebate  Offer 

Get  a  coupOii  qr>oq  loi'  a  S20  rebate  when  you  purcna&e  a 
B^Brcmt  300. 250. 220  or  2 1 0  XL  $  1 0  re  &&ie  on  mo<3« I  s  2 1 1 . 
2 1 D  and  1 60.  To  get  your  relate,  mait  this,  coupon  wtl  tt  your 
original  dated  sales  rcK^eipt  and  ttieSeafcar  model  number 
from  the  carton  to  Electra  You'll  recerve  y«Hir  rabbit e  m  four 
to  si*  *eek5.  O^fer  valid  only  on  pu reflates  made  i>oiw«n 
September  15.  13^0  and  Noveinber  15.  ISflO  AiUequests 
must  tw  posima/ked  try  Novarnber  29^  19SO.  L^m^t  of  or\% 
rebate  per  household  Coupori  must  a€;com{:»eny  aH  fepate 
requBsts  and  may  not  bo  r«prodyced.  Offer  good  onry  tn  rhe 
U.S,A.  VokJ  wtiere  taxed  or  protttbited  by  law  f?93«lters. 
companies,  clubs  and  organ izati'ons-both  profit  and  non- 
profit^are  rpct  etigtb^e  'or  rebates-  Employees  ol  Electra 
Company,  X\\m\  advertising  agencres,  distnbutors  and  re- 
ta^l«r&  of  Bearoar  Scanners  are  also  npt  eligible  f^or  r  a  bates. 
P'lease  be  sure  to  send  in  the  correct  amount  for  your 
Bcanner-  P@y  the  tilled  C£  price  in  this  ad.  Do  not  deducl  the 
rebatiji  atnount  mince  your  rebate  will  be  sent  directly  lo  you 
Irom  Electra.  Orders r&ceJved  with  InsLiffldent  pavmentawlll 
net  be  processed  and  will  be  returned. 

NEW/BearcaneO 

List  price  S279.95/CE  price  $169.C?0/S10.O0  rebate 
Your  flnaf  cost  i%  a  low  ST  79. OO 
iS  ChmftnefB  •  3  Bmnii^  *  AC  only  •  Priority 
Dual  Scan  Speed*  •  Direct  Channel  Accm^e 
fr&Quency  range:  32-40,  144-174,  440-5 12  MHz. 
The  Bearc&t  1 60  presents  a  new  dimension,  m  scannirvg 
forrn  and  function  The  keyboard  is  smooth  No  buttons 
to  punch.  No  knobs  to  turn  Inslead,  Nnger-tip  pads 
provide  control  ol  ati  sc arming  opemlions.  indudirig 
Or\/Otf,  Volume  and  Squelch  Green  eas^  to  repd 
fluorescent  display. 

NEW!  Bearcaf  5/800  MHz 

The  world's  ftrst  BOO  fdHx*  scanner! 

This ts a  newmQ<i&f  Sfitpmont:^ wtH hegin  rn November  f98Q. 

List  pffce  S179  95/CE  price  S1  29.00 

B  Crystal  Cliann#/«  •  4  Bands  *  AC  only 

Ff&qu&ncy  range  33-50,  f  44-1 74.  440-5T2.  806-370  MHz. 
The  Bearcat  5/800  MHz  j$  the  only  scanner  on  the 
market  tqday  thai  oHers  coverage  of  the  800  MHe. 
pybllc  service  band  and  the  other  public  service  bands, 
IndlvlduaJ  channel  lockouL.  Scan  De^ay.  Manual  Scan, 

Bearcat®  5 

List  price  S129  95/CE  price  S94.0O 

0  Crystal  Cttennels  •  9  Bands  *  AC  Artty 

frequency  range.  33-50.  14  5-}  74,  45Q~^QB  MHz 
The  Search r  5  is  a  value- packed  crystal  scanner  built  for 
the  scanning  professional  —  at  a  price  Jhe  first -time 
buyer  can  a^ord  Individual  lockout  switcfiss- 

Bearcat^  Four- Six  ThinScan™ 

List  price  S179  9S/CE  price  $1 14.0O 
Frequency  range:  33-47  152-i64,  4^0-508  MHz 
The  incredible,  new  Seafcaf  Four-Six  Thin  Scan"  is  like 
Staving  an  [nlonriation  cenienn  your  pocket  This  three 
liand.  6  channel  crystal  controlled  scanner  has  patented 
TrackTuni ng  on  UHF  Scan  Delay  and  ChaT^nel  lockout. 
Measures  2^x6'/*  a;  i:  jncJudes  rubber  ducky  antenna. 
Order  crystals  tor  eacti  channel-  Made  in  Japan 

NEW!  Fanon  Slimline  6-HLU 

List  price  $169. 95/CE  price  S1 09.00 
Low  cost  9'Citmnnei,  :3'bend  scanner  I 

The  new  Fanon  Slimlinb  6-HLU  gives  you  six  channels 
of  crystal  ccnIroNed  excitement  Unique  Automatic 
Peak  Tuning  Circuit  adjusts  the  receiver  front  end  tor 
maximum  sensitivity  across  the  entire  UHF  band  Indi- 
vidual channei  fockout  swiiches.  Frequency  range  30-50, 
146-1 75  and  450-5 1 2  MHz  Size  2^  xB^*  x  1  Includes 
rubtier  ducky  antenna  Ordef  crystal  certificates  for  each 
Ciianne!  Made  in  Japan, 

NEW!  Fanon  Slimline  6-HL 

Li5t  price  St49  95^CE  price  S99,00 
thChannel  periorwnance  at  ^'Channmt  cost! 

Frequency  range.  30*50,  1 40- 175  MHz 
If  you  dnn't  need  the  UHF  tiand.  get  this  model  and  save 
money  Same  high  pertOfTTiance  and  features  as  the 
model  H  LU  wilhouE  the  UHF  t>and.  Order  crystal  cfiriifi^ 
cates  for  eactr  channel  Made  m  Japan 

FAHQM  SCAMHER  ACCESSOBiES 

CHB'6  AC  Adapter  aa"f/!ry  CJ^arger  Si 5.00 

CAT-B  Carrying  caso  tor  Fanon \v/&eK  Clip S1 500 

All  C-3  Autu  I  ight  er  adapto  r/  Ba  tt  o  ry  Ch  arger  ,  S 1 3 .  DO 

OTHER  SCANHER  ACCESSORIES 

SPSO  AC  Adaptei       . il2,00 

SP51  BattHrv  Charger    , $12.00 

SPSe  Carrying  Ca^e  for  S^arcar  4-6  ThtnScan*  . .  h  $1 5.00 
FS'E  Frequency  Directory  for  Eastern  U.S,A. ...,.,  SI  5.00 

FB'W  Frequency  Directory  lor  Western  U.S.A Si  5  00 

FFD  Federal  Frequencv  Directory  for  U.S.A.  .  .  ,  Si  9-00 
&-4  1.2  V  AAA  Nt-Cad's  for  Thin  Scan  "and  Fanon         SI  5.00 

A-1 35cc  Crystal  cerf dicate * .^ ,,..«.,..,■  t .. ^  ■  ■  $4,00 

Aiid  S3.00  shipping  for  adi  aooeitioH^  tjnier«d  at  the  saffw  time 

INCREASED  PERFORMAMCE  AMTENMAS 

If  you  want  ine  uimosi  in  performance  from  ip^our 
scan  ner,  ills  essential  that  you  use  an  extern  alantenna. 
We  have  six  base  and  mobile  antennas  specifically 
designed  for  receiving  all  bands.  Order  #A60  is  a 
magnet  mount  mobile  antenna  Order  #Aei  is  a  gutter 
Ctip  mobile  antenna  Order  »A62  is  a  trunk-lip  moljHe 
antenna.  Order  »Ai63  is  a  ^  inch  hole  mount  Order 
#A64  tsa^  inch  sriap-in  mount,  and  #A70  isan  all  band 
ba^e  station  antenna  All  antennas  are  S30-00  and 
S3.00  for  UPS  shipping  in  the  continental  United  States. 

TEST  ANY  SCANNER 

Tesl  ^ny  scanner  purchased  from  Communications 
Eleptranics"  for3l  days  baforay<nJ  decide  b' ipH,  it  tot 
any  reason  you  are  not  completely  salisFiieij.  foiurn  it  Iji 
original  condition  wilti  all  parts  in  31  days,  (Of  a  prompl 
refund  (less  shippino/handling  ciiargesand  rebate  credits|, 


lfEI¥/Regency^t  M400 

L»3t  price  S379  S5  CE  price  $259.00 
30  Channel  e  Synthesized  •  Service  Search 
Dig  Hal  clock  •  Digital  timer  •  Wf  DO  styling 
Search/ Store  *  Priority  Channel  *  AC/ DC 

Frequency  range.  30'59,  f 44-174,  440*512  MHz. 
The  new  RegBncy  M400  is  a  cmnpact  programmaNa 
FM  monitor  receiver  for  use  at  home  or  on  the  road 

OTHER  REGEttCr    SCAHHERS 

Touch  K100         ,..,,.^..**^. St99.O0 

Touch  Ml 00 St 99.00 

NEW!  Telephone  Products 

Eiectra's  cordEess  FFeedotrt  Phone  does  everything 
an  ordinary  phone  does  and  more.  Because  it  is  cordless, 
you  can  take  It  anywhere,  inside  or  outside— on  the 
patio,  by  the  pool,  In  the  garage,  in  the  workshop. even 
next  door  at  the  neighbor's. 

Model  F  F^500  has  pushbutton  dial  I  ng.  Rechargeable 
ni-cad  batieries  included.  Battery  low  light.  Secure 
feature.  Telescopic  antenna  Your  C0$1  i$  $179.00. 
I^odel  FF'1500  has  the  same  features  as  the  FF'500 
txjt  also  mciydes  a  charger/ cradle  thai  a  (lows  the 
phone's  f^ndset  lo  t>e  recharged  away  from  the  base 
station.  Your  cost  tor  this  cordless  phone  is  $t 99.00. 
The  model  FF-3000  has  ail  the  standard  features 
iexcept  ch  argern  cradle^  plus  mterchang  e  ablet  eleecof^ 
ic  and  rubber  ducky  antenna  Redial  leature.  Belt  cffp. 
Cajrying  case  Greater  range  Your  cost  is  S229.0O, 

World  Somnner  Assoeimtloif 

Tlie  WORLD  SCANN  ER  ASSOCIATION  ts  sponsored 
as  a  putilic  service  by  Communications  Electronics^ 
When  you  jota  you'll  receive  a  one^year  memtjership 
and  our  quarterly  newsletter  with  scanner  news  and 
features.  You'll  also  get  a  wallet  ID  card,  an  QMictal 
WSA  f^  embers  hip  Certiftcate,  and  more.  FREE  classi- 
fied ads  for  members  so  you  can  contact  other  scanner 
owners  when  you  want  to  sell  or  buy  a  scanner.  FREE 
memtjership  In  the  WSA  Buyer's  Co-op.  Your  Co-op 
membership  vt/ltl  allow  you  to  get  special  discounts  on 
scanners  and  scanner  related  products.  Since  the  WSA 
Buyer's  CO'Op  gives  you  group  purchasing  power,  you 
can  easffy  pay  for  your  membership  dues  the  first  time 
you  make  a  Co*Op  purchase.  To  join,  send  $1:2.00 
(S 20.00  outside  U,S.A.^  lor  your  membership  materials. 

BUY  WITH  CONFIDENCE 

To  gel  tha  tm*tm*l  dmIivmrY  from  CE  of  any  >Cdnnier.  serul 
Or  ptione  your  Ofder  directly  to  our  Scanner  Di5tr><tnjtk>n 
Center^  Be  sure  to  ca^cul^ate  your  price  uSirK]  tti^  CE  pr^^es 
in  this  acL  Michigan  rm^ifSents  pteftse  add  4%  iaJes  taot, 
Wmtten  puJchasne  orders,  a/e  ^^oeptvd  itcru  apftfoved  go^ 
em-ment  agencieB  and  m{i«t  wofl  rated  himt  at  a  10% 
s^rctiarge  iof  not  30  btlting.  Alt  sales  are  sut^ect  to  ayatla- 
biiity.  All  sales  on  accessones  are  itnal  Pnces.  terms  arMJ 
specifications  are  subject  to  change  whthoyl  notice  Qui  of 
stock  sterns  witi  be  placed  on  baicKord^r  automat icatiy  unless 
CE  is  instructed  diflerenriy.  M'ost  pfoducfs  that  we  sell  t^ve 
a  manufacturer's  warranty,  Free  copies  of  warrar^ties  on 
these  products  are  available  prior  to  purchase  by  wrttrng  to 
CE.  I  n  te  mat  I  on  a  I  orders  are  i  n  v^i  ted  with  a  S20, 00  surcharge 
for  special  trandiing  in  addition  to  ^hfcpping  charges.  All 
shipments  are  F,0;B,  Ann  Arbor,  MJchlgan.  No  COD's 
please.  No  n- cert  If  I  ad  and  .j-reign  ctiecks  require  I  iva  weeks 
bank  clearance. 

f^^ail  orders  to:  Communicattons  EiectronlcsT 
Box  1002,  Ann  Arbor,  f^ichigan  ^6106  US.A.  Add 
S6.00  per  scanner  or  p^tone  product  tor  U.P.S. 
ground  stiipping.  or  $12.00  for  taster  U.P.S.  air 
shipping  to  some  locations,  if  you  have  a  Master 
Chaise  or  Vtsa  card,  yoy  may  call  anytime  and 
placa  a  credit  card  order,  Order  toll  f  re«  in  the  U.S.A. 
800-521  4414,  if  you  are  outside  the  U.S.  or  in 
Michigan,  dial  313-994-4444.  Oeoler  inqiiirfes 
Invited.  All  order  fines  at  Communications 
Electronics"  are  started  24  hours, 

WSA."  Scanner  Distf  Fbution  Center"  and  CE  logos  are 

trademarks  Of  Conimuni^cat^ons  ElectrOniq&~ 

i Bearcat  and  freedon?  Phone  are  federally  registered 

trademarks  ol  Electra  Company,  a  Division  of  Masco 

Corporation  of  Indiana 

^  Regency  is  a  federally  registered  trade  mark  of  Regency 

Electronics  tnc 

Copyright   1 980  Communications  Electronics'" 
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Hams  vs.  Hurricane  Allen 

73  aids  St.  Lucia  relief  efforts 
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Hurricane  Allen:  Weath- 
er scientists  labeled  it 
as  the  second  worst  storm 
ever  recorded  in  the  Atlan- 
tic. Television  and  newspa- 
per reports  kept  everyone 
from  South  America  to  Can- 
ada fascinated  and  some- 
times terrified  as  Allen 
weaved  and  bobbed  across 
the  Caribbean,  leaving 
death  and  destruction  in  its 
wake.  This  story  Is  a  testa- 
ment to  the  awesome  force 
of  a  tropical  storm  as  well 
as  to  the  heroic  role  played 
by  ham  radio*  While  based 
on  my  first-hand  experi- 
ences during  an  eight-day 
visit  to  the  Caribbean  island 
of  Saint  Lucia,  this  article 
belongs  to  hams  every- 
where. 

Thanks  to  weather  satel- 
lites and  other  space-age 
technology,  Saint  Lucia  had 
plenty  of  warning  that  its 
238-5qu are-mile  island  was 
the  first  land  in  the  storm's 
projected  path.  Prepara- 
tions were  made,  and  as 
darkness  approached  on 
Sunday,  August  3, 1980,  the 
80-meter  band  was  busy 
with  chatter  between  Saint 
Lucia  amateurs  and  hams 
on  nearby  islands.  Shortly 
before  11 :00  pm  local  time, 
the  prime  ministers  on  the 
islands  closest  to  the  hurri- 
cane's center  issued  final 
words  urging  calm.  Then 
the  power  went  off  and  a 
terrifying  night  began. 

Saint  Lucia  —  Before 

Prior  to  Hurricane  Allen's 
strike,  the  people  of  Saint 
Lucia  were  quietly  develop- 
ing an  island  paradise.  Ba- 
nana and  coconut  produc- 
tion was  on  the  increase 
and  the  government  was 
starting  to  encourage  light 
industry  and  commerce- 
Saint  Lucia's  spectacular 
mountain  terrain  and  sandy 
beaches  had  long  attracted 
thousands  of  tourists  from 
Europe, 

Although  originally  set- 
tled by  the  French,  Saint 
Lucia  spent  165  years  as  a 
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Mr,  Wayne  Green,  Publisher 

73  Magazine 

Peterborough »  New  Hampshire  03458 

Dear  Mr,  Green: 

Our  office  Is  returning  to  normal  after  responding  to  the  emergency  needs  of 
the  Caribbean  victims  of   Hurricane  Allen*  The  U*S,  Government  through  this 
office  and  the  U.S*  bimbassy  in  Barbados  has  so  far  provided  over  $200,000  in 
emergency  f ood »  shelter  materials  and  relief  supplies.  The  U^S*  Government 
has  also  comrsdittecE  art  additional  $400,000  to  repair  critical  public  buildings  5Uch 
as  schools,  and  health  faoilities,   I  am  enclosing  our  most  recent  situation 
report  on  St,  Lucia  so  that  you  can  3,ee   the  type  and  amount  of  assistance 
provided  by  the  U^S,  Government  and  private  sources. 

On«  lOf  the  critical  links  in  the  U.S,  Government  s  response  to  this  disaster 
was  the  amateur  radio  network  between  St,  Lucia  and  Barbados  and  between 
Miami  and  St.  Lucia.   My  staff  relied  on  the  Ham  radio  reports  for  news  of 
the  situation  and  for  information  on  current  needs*  Tim  Daniel's  efforts 
in  support  of  the  St*  Lucian  Ham  operators  was  a  major  contribution  and 
his  observations  upon  his  return  provided  us  with  valuable  insights  into  the 
situation  in  ^t*  Lucia >  Your  support  of  his  efforts  is  commendable. 

I  am  attaching  a  copy  of  my  letter  to  George  Naftzinger  (W4  PPC)  net 
control  in  Miami  whose  assistance  in  this  disaster  response  effort  was 
invaluable ♦   Please  convey  our  appreciation  to  all  those  on  your  staff  and 
to  the  many  amateur  radio  operators  who  participated  in  this  important 
effort. 

Sincerely  yours, 


MuLiUj^/ 


Joseph  A,  Mitchell 

Director 

Office  of  U,S*  Foreign  Disaster 
Assistance 


Attachmen  t :   a / s 

ec;  George  Naftainger,  N«t  Manager 

International  Assistance  Net 
11260  SW  176  Street 
Miami,  Florida  33157 

Brian  Cor dray.  Ham  Club 
COM/ GPS,  705E,  SA-lS 

Tim  Oanielt  73  K&gazine 
Peterborough,  N.H.  03^56 


British  coiony.  On  February 
22,  1979,  the  130,000  citi- 
zens of  Saint  Lucia  formed 
an  independent  nation.  In- 
cidentally, on  that  day, 
amateur  radio  callsigns 
changed  from  a  VP2L  prefix 
to  I6L.  Another  day  that  will 
be  long  remembered  is  Au- 
gust 4,  1980,  when  the 
fledgling  nation  assessed 
the  results  of  Allen's  fury. 


Saint  Lucia  — After 

Words  alone  cannot  ade- 
quately describe  the  dam- 
age suffered  by  Saint  Lucia. 
Hurricane  Allen  did  not  dis- 
criminate—homes  of  the 
rich  and  the  poor  were  flat- 
tened. Of  three  buildings 
standing  sides  by  side,  two 
would  be  left  unmarred 
while  the  one  in  the  middle 
would   be  missing  its  roof 


and  windows.  Everywhere 
you  looked,  trees  were 
down  and  most  if  not  all  of 
the  delicate  banana  crop 
was  wiped  out.  Miles  of 
power  and  telephone  lines 
were  left  lying  on  the 
ground,  leaving  Saint  Lucia 
in  the  dark  with  no  way  to 
communicate  internally  or 
with  the  rest  of  the  world. 
Perhaps  the  first  voice  to 
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Generators  provided  by  Hess  Oil  Compariy  helped  to  keep 
Don  }6L}S  on  the  air.  St  Lucia  Amateur  Radio  Club  Presi- 
dent Vic  }6LDI  watched  the  refueling  operation. 


announce  Saint  Lucia's 
plight  was  amateur  radio 
station  )6L)S.  Operated  by 
an  American,  Don  lohnson, 
J6LJS  used  battery  power  to 
describe  the  situation  on 
the  14.325-MH2  Hurricane 
Information  Net.  While 
Don's  house  survived,  the 
mast  for  his  Cushcraft  tri- 
band  beam  was  pushed 
askew.  Miraculously,  the 
antenna  was  unscathed  by 
the  160-mile-per-hour 
winds. 

Wildly  fluctuating  line 
voltage  had  knocked  Don's 
Kenwood  TS-820  out  of 
commission  a  few  hours  be- 
fore the  storm  struck  Luck* 
ily,  he  was  able  to  get  back 
on  the  air  after  repairing  the 
820  with  parts  cannibalized 
from  another  rig  Disaster 
conditions  demand  the 
most    of    equipment;    the 


ability  to  make  emergency 
repairs  is  essential  when  the 
nearest  service  facility  is 
thousands  of  miles  away. 

While  J6L)S's  terse  re- 
ports alerted  the  rest  of  the 
world,  other  members  of 
the  Saint  Lucia  Amateur  Ra- 
dio club  swung  into  action 
to  provide  internal  com- 
munications. 

Because  of  Saint  Lucia's 
mountainous  terrain,  hams 
there  were  already  experi- 
enced at  operating  a  local 
network  of  40  meters  in  the 
daytime,  shifting  to  80 
meters  at  night.  Stations 
would  be  needed  at  the  var* 
ious  relief  control  points, 
the  two  airports,  and  even- 
tually tn  the  outlying  cities 
and  towns  This  meant  as- 
sembling gear,  antennas, 
and  batteries  or  generators 


A  roadside  stop  was  necessary  for  }6LD}  fright)  to  change 
the  antenna  from  40  to  80  meters.  The  frequency  switch  was 
made  every  evening  when  the  QRM  rendered  40  meters 
useless. 


while  the  roads  were  being 
cleared  and  damage  as- 
sessed. 

Enter  73  Magazine 

leff  DeTray.  WB8BTH, 
73  Magazine's  assistant 
publisher,  had  been  follow- 
ing the  progress  of  Hurri- 
cane Allen,  Shortly  after 
hearing  the  reports  coming 
from  Saint  Lucia,  he  offered 
JS'^B  assistance  in  the  form 
of  HF  gear  and  VHF  com- 
mercial hand  he  Id  units. 
This  announcement  went 
out  on  the  14325-MHz  Hur- 
ricane Information  Net  on 
Monday  morning.  Among 
the  Saint  Lucians  who  were 
in  the  U.S  when  Allen  struck 
was  Tim  ]ames  i6LT,  a  gov- 
ernment information  offi- 
cer. Through  Ham  Robinson 
W4ZR,  Tim  kept  abreast  of 
the  situation  prior  to  Sun- 


day night.  Following  the 
hurricane^  J6LT  began  or- 
ganizing equipment  and  a 
way  to  return  to  Saint 
Lucia, 

When  Tim  and  Ham  con- 
tacted 73  on  Tuesday,  Au- 
gust 5,  plans  moved  into 
high  gear.  Initially,  we 
hoped  to  pack  two  com- 
plete HF  stations  and  10 
hand-helds  with  chargers, 
sending  them  to  J6LT  in 
Miami  on  an  afternoon 
flight  from  Boston.  The  ap- 
pointed time  to  leave 
passed  without  the  neces- 
sary confirmation  from 
Miami.  The  gear  was  still  in 
Peterborough,  with  several 
anxious  staffers  waiting  by 
the  phone.  Shortly  before 
4:00  pm,  73  publisher 
Wayne  Green  W2NSDri  de- 
cided the  gear  should  be 
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hand  carried  to  Saint  Lucia 
and  manpower  assistance 
provided  to  the  Saint  Lu- 
cian  operators.  This  left  on- 
ly a  few  hectic  hours  to  plan 
and  pack  before  I  had  to 
leave  on  a  night  flight  to 
Miami. 

After  deplaning  in  Miami, 
I  waited  eagerly  for  the  lug- 
gage to  appear,  Without 
those  four  metal  suitcases 
marked  "Emergency  Com- 
munications Equipment/' 
my  trip  would  be  in  vain. 
Not  to  worry;  Delta  Airlines 
soon  had  all  four  cases  in 
my  hands.  Next  I  had  to  find 
Tim  J6LT.  Later,  Tim  and  I 
discussed  the  situation;  he 
was  tired  and  anxious  to  re- 
turn home,  but  after  some 
hurried  arrangements,  I  had 
a  ticket  for  a  flight  to  Bar- 
bados, just  a  few  miles 
short  of  Saint  Lucia.  While 
flying  south,  we  both  stole  a 
few  hours  of  sleep;  neither 
of  us  knew  what  to  expect 
when  we  arrived  at  our  des- 
tination, 

Arrival  in  Barbados 
meant  another  anxious  wait 
for  the  luggage.  One,  two, 
three  .  .  .  four  — safe  and 
sound.  Now  on  to  Saint  Lu- 
cia. It  was  Wednesday,  Au- 
gust 6,  two  days  after  Allen 
had  passed  and  the  first 
commercial  flights  were  go- 
ing to  the  island  on  an  irreg- 
ular basis.  While  we  waited 
as  standby  passengers  on 
an  island-hopping  flight,  1 
noticed  that  life  proceeded 
'"as  usual"  on  Barbados.  I 
was  carrying  radio  gear  in 
one  hand  and  a  small  pack 
with  food  and  fresh  water  in 
the  other;  the  other  passen- 
gers were  headed  for  a  dif- 
ferent island  paradise  with 
tennis  racquets  and  beach 
togs. 

When  the  small  prop 
plane  taxied  down  the  run- 
way towards  Saint  Lucia, 
Martinique,  and  other  is- 
lands to  the  north,  Tim  and 
I  found  ourselves  lucky 
enough  to  be  aboard.  At  the 
end  of  the  half-hour  flight, 
we  got  a  bird's-eye  view  of 


Saint  Lucia's  western  coast- 
line.  The  broken  trees^ 
wrecked  homes,  and  rav- 
aged shoreline  evidenced 
Allen's  visit  two  days 
earlier. 

The  Vigie  airport  in 
Castries,  Saint  Lucia,  was  a 
beehive  of  activity  as  tour- 
ists struggled  to  go  home 
and  islanders  returned,  hop- 
ing to  find  their  loved  ones 
safe.  We  were  waved 
through  customs  and  I 
found  myself  on  the  side- 
walk shaking  hands  with 
Vic  J6LDJ,  President  of  the 
Saint  Lucia  Amateur  Radio 
Club. 

Prisoners  and  Dipoles 

The  next  few  hours  were 
busy  as  Vic  and  I  visited  dif- 
ferent communications 
posts  around  Castries  and 
discussed  the  best  way  to 
utilize  my  time  and  the  73 
equipment  We  visited  the 
central  police  station, 
where  a  torrent  of  informa- 
tion was  being  processed.  A 
makeshift  HF  station  had 
been  set  up.  To  expand  its 
capability,  we  replaced  the 
40-meter  dipole  with  an  all- 
band  mode!  I  had  brought 
along  with  the  rigs.  Since 
none  of  the  hams  present 
were  avid  Uee  climbers,  an 
acrobatic  prisoner  from  the 
jail  was  requested.  He  some- 
what reluctantly  climbed  a 
nearby  palm  tree  under  the 
watchful  eyes  of  his  ama- 
teur jailers  who  sincerely 
hoped  that  no  escape  at- 
tempts would  be  made.  The 
urgency  of  the  situation 
somehow  dissolved  into  hu- 
mor as  our  unorthodox  an- 
tenna party  went  about  its 
business.  The  resulting  aeri- 
al violated  a  number  of  the 
laws  of  dipole  installation, 
but  nonetheless  it  put  out  a 
good  signal  and  was  fondly 
named  the  ''J6L  Special/' 

The  next  stop  was  JbLJS's 
QTH.  Located  on  a  hill 
overlooking  the  airport  and 
Castries  harbor,  there  was 
plenty  to  observe  as  Don's 
lome  rivaled  Grand  Central 
Station  at  rush  hour.  In  ad- 


Don  /6L/S  handled  hundreds  of  pieces  of  traffic.  In  one 
week's  time  more  than  fortY  hours  were  logged  on  the  Inter- 
nationa! Assistance  Net  alone. 


dftion  to  amateur  operation 
on  20  and  40,  the  newly-ar- 
rived U,S.  Navy  had  chosen 
this  spot  as  its  communica- 
tions post  for  shore  parties. 
Amid  the  confusion,  I  met 
Don  and  his  wife  Mary 
J6LKT.  They  were  busy  try- 
ing to  pass  on  health  and 
welfare  inquiries  and  keep 
track  of  the  generators 
which  kept  the  radios  on 
the  air  as  well  as  powered  a 
refrigerator  and  lights. 

1  got  my  first  good  look 
at  the  Caribbean  landscape 
on  an  hour-long  drive  to 
Saint  Lucia's  other  principle 
city,  Vieux  Fort.  Located  at 
the  southern  end  of  the  is- 
land, Vieux  Fort  and  the  sur- 
rounding towns  were  clob- 
bered by  the  full  force  of 
the  storm.  The  accompany- 
ing photographs  better  il- 
lustrate   the    destruction 


than  I  can  describe  with 
words. 

Vieux  Fort's  Hewanorra 
airport  was  of  great  interest 
to  us  since  it  would  be  the 
location  where  most  of  the 
relief  supplies  would  even- 
tually land,  joe  J6LHV  had 
set  up  a  station  there  prior 
to  Sunday.  When  emergen- 
cy generators  were  running, 
he  was  able  to  provide  the 
only  link  between  the  south 
and  the  rest  of  Saint  Lucia. 
Two  of  the  VHF  rigs  were 
left  at  the  airfield  so  that 
joe  could  keep  in  touch 
with  the  control  tower 
when  air  traffic  resumed. 
This  link  would  prove  to  be 
vital  in  a  few  days. 

Darkness  caught  up  with 
Vic  and  me  as  we  made  a 
final  stop  at  St.  jude's  Hos- 
pital. Normally,  Sister  Mary 
Mark  J6LBR  would  have 
been  there.  Instead,  she  was 
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Thousands  of  St  Luciano  were  left  homeless  and  many  moved  in  with  friends  or  relatives. 
Others  lived  in  temporary  shelters. 


in  the  U.S.,  making  plans  for 
a  hurried  return  with  medi- 
cal supplies.  In  her  place 
was  Hogarth  I6LCU.  Later  1 
was  to  see  the  remains  of 
his  home.  Luckily  he  was 
able  to  get  on  the  air  with 
Sister  Mark's  station.  A  VHF 
link  was  established  be- 
tween the  hospital  and  air- 
port in  hopes  of  relieving 
some  of  the  traffic  on  the 
HF  net. 

The  drive  back  to 
Castries  was  eerie  as  we 
passed  through  small  towns 
lit  only  by  a  few  candles 
and  lanterns,  Vic's  TS-120 
gave  us  company  while  we 
monitored  the  80-meter  net. 
Stations  from  up  and  down 
the  Windward  and  Leeward 
Islands  were  checking  in. 
helping  to  relay  the  heavy 
flow  of  health  and  welfare 
traffic.  Vic  and  I  listened 
closely  as  urgent  traffic  was 
passed  to  Barbados  re- 
questing a  charter  plane  to 
evacuate  a  severely  injured 
man.  Questions  flowed 
back  and  forth  — would  a 
stretcher  fit  in  the  plane, 
when  would  it  arrive,  and  so 
forth.  The  amateurs  in- 
volved did  what  they  were 


best  at,  providing  a  commu- 
nications link,  which  in  turn 
allowed  cooperating  gov- 
ernments to  save  a  man's 
life. 

Vic  dropped  me  off  at 
JbLJS's  QTH  where  I  would 
spend  the  night.  Don  had 
fust  finished  a  three-hour 
stretch  on  the  14.303-MHz 
International  Assistance 
Net,  passing  a  long  list  of 
medical  supplies  requested 
by  the  Saint  Lucian  govern- 
ment In  exchange,  he  re- 
ceived a  handful  of  health 
and  welfare  inquiries.  The 
large  gathering  of  Navy  per* 
sonneL  hams,  and  neigh- 
bors had  begun  to  dissipate, 
and  1  had  my  first  chance  to 
sit  and  talk  with  someone 
who  had  been  involved  in 
the  disaster  from  the  start. 
The  roar  of  two  generators 
and  a  cool  Caribbean 
breeze  were  our  compan- 
ions as  we  looked  down  on 
the  pitch-black  city  of 
Castries.  It  seemed  that 
conditions  had  worsened 
after  the  hurricane,  perhaps 
as  a  result  of  the  confusion 
and  untamed  efforts  to  or- 
ganize relief.  I  had  no  ol> 
jections    when    the    time 


came  to  turn  in;  it  was  my 
first  chance  to  go  horizon- 
tal in  40  hours, 

USS  Patterson  and  Friends 

No  alarm  clock  was 
needed  to  wake  me  Thurs- 
day morning.  Promptly  at 
6:00  am,  Don  was  outside 
starting  up  the  generator 
that  powered  his  shack, 
Don's  employer,  Hess  Oil 
Company,  was  providing 
the  generators  and  fuel 
needed  to  run  them  18 
hours  a  day.  Hess's  con- 
struction site  for  a  super- 
tanker off-loading  facility 
suffered  severe  damage, 
yet  the  company  did  not 
hesitate  to  let  Don  and 
other  employees  partici* 
pate  in  the  island's  cleanup 
—with  pay. 

Another  source  of  valu- 
able aid  was  the  United 
States  Navy.  The  USS  Pat- 
terson, out  of  Jacksonville, 
Florida,  was  near  the  affect- 
ed area  prior  to  the  storm; 
early  on  Wednesday,  it 
dropped  anchor  a  few  miles 
outside  of  Castries  harbor 
Originally,  liberty  shore 
leave  was  scheduled,  but  it 


was  soon  obvious  that  the 
sailors  would  not  find  their 
usual  leisure  pursuits  avail- 
able on  the  stricken  island. 
I  nstead  of  enjoying  R  and  R, 
the  crew  of  the  Patterson 
spent  two  days  speeding 
Saint  Lucia's  recovery. 
Miles  of  broken  water  fines 
were  fixed  and  electrical 
power  was  returned  to  parts 
of  Castries  days  before  ft 
was  expected. 

Among  the  Patterson's 
crew  was  Vince  WA4CDK. 
He  was  an  invaluable  aid  at 
the  16LIS  communications 
post.  Vince  was  there  to  act 
as  a  relief  operator  when 
net  sessions  stretched  on 
and  on.  He  helped  to 
troubleshoot  various  rigs 
that  were  brought  to  Don's 
QTH  when  the  word  went 
out  that  technical  help  was 
available  Vince's  skilled 
operating  style,  the  product 
of  years  of  maritime  mobile 
phone  patching,  was  im- 
mensely helpful;  everyone 
was  sorry  to  see  him  and  the 
Patterson  head  for  home  on 
Friday  morning. 

Another  naval  ship,  un- 
der the  British  flag,  was  in 
the  harbor  near  Vieux  Fort. 
The  SS  Glasgov^  provided 
the  island's  only  helicopter 
and  helped  to  put  the  air- 
port in  Vieux  Fort  back  into 
shape.  Ham  radio  operators 
and  naval  operators  worked 
together  so  that  the  ship's 
representative  at  relief  cen- 
tral could  communicate 
back  to  the  harbor.  Forty 
meters  saved  the  day  again, 
allowing  the  ship's  re- 
sources  to  be  put  to  the 
best  use. 

W4PPC  and  the  14303  Net 

By  midday  Thursday,  the 
hams  had  basic  intra-island 
communications  estab* 
I i shed.  Traffic  to  and  from 
the  U.S.  was  passed  on  the 
well-run  International  Assis- 
tance Net  at  14303  MHz  In 
contrast  with  other  net  op- 
erations on  20  meters,  the 
Assistance  Net  Control, 
George  W4PPC,  ran  things 
with  a  firm  hand.  Jamming 
and  other  forms  of  trouble 
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were  practrcally  nonexis- 
tent. A  lot  of  credit  is  due 
W4PPC  and  his  assistants. 
They  made  the  thrice  daily 
sessions  bearable  and  very 
beneficial. 

Turnaround  time  was  of- 
ten  incredible.  Traffic 
passed  to  the  Office  of 
Foreign  Disaster  Assistance 
in  Washington  via  the 
14.303  relay  would  be 
quickly  evaluated  and  re- 
plies or  inquiries  could  then 
be  heard  coming  back  to 
Saint  Lucia  via  the  Ameri- 
can embassy  in  Barbados, 
only  an  hour  or  two  after 
the  request  originated  in 
Saint  Lucia.  The  40-  and 
80-meter  nets  allowed  the 
U.S.  AID  officiafs  in  Saint 
Lucia  to  communicate  with 
their  headquarters  in  Barba- 
dos, When  conditions  per- 
mitted, a  Barbados  amateur 
would  provide  a  phone 
patch,  but  we  usually  relied 
on  verbal  relays.  Regardless 
of  where  they  were,  hams 
went  out  of  their  way  to 
help. 

The  Health  and  Welfare 
Dilemma 

Despite  the  good  inten- 
tions of  everyone  involved, 
hundreds  of  health  and  wel- 
fare inquiries  went  unan- 
swered. Perhaps  the  origi- 
nating station  failed  to  give 
enough  information.  A 
name  with  the  address 
"Saint  Lucia"  is  a  bit  hope- 
less when  you  consider  the 
size  of  the  island  Even 
those  inquiries  that  had 
telephone  numbers  were 
not  likely  to  receive  quick 
replies  Until  a  week  after 
the  disaster,  telephone  ser- 
vice was  almost  nonexis- 
tent, and  then  it  was  re- 
stored only  for  a  few  areas 
around  Castries.  This  meant 
that  most  welfare  replies 
would  have  to  be  obtained 
by  a  personal  visit.  With  gas 
being  pumped  by  hand  and 
the  roads  in  disrepair,  mes- 
sages were  piling  up  faster 
then  they  could  ever  be  de- 
livered. 

In  many  disaster  situa- 
tions, health  and  welfare  in- 
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The  delicate  banana  crop,  a  mainstay  of  the  local  economy,  was  wiped  out  by  the  storm's 
wind. 


quiries  are  processed  by  or- 
ganizations such  as  the  Red 
Cross,  On  Saint  Lucia,  indi- 
vidual radio  operators  did 
their  best,  with  little  official 
assistance  available  The 
problem  was  further  aggra- 
vated by  the  lack  of  any  of- 
ficial channel  for  public  in- 


formation. Since  the  U.S. 
had  no  full-time  representa* 
tives  available,  the  State 
Department  was  unable  to 
handle  part  of  the  flood  of 
inquiries. 

Even  though  official  re- 
sults were  discouraging, 
hundreds  of  families  did  re- 


ceive some  comfort  from 
informal  replies  provided 
by  hams  who  had  visited 
stricken  areas.  In  an  at- 
tempt to  reach  individuals 
in  outlying  areas,  messages 
were  broadcast  on  Radio 
Saint  Lucia,  the  island's 
commercial  AM  station. 


Allen  left  a  peculiar  pattern  of  destruction  on  St  Lucia's  countryside. 
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The  fishing  village  of  Dennery,  on  the  island's  east  coast,  was  battered  by  both  winds  and 
waves. 


Stateside  amateurs  can 
be  helpful  when  it  comes 
time  to  pass  health  and  wel- 
fare traffic  if  a  few  guide- 
lines are  remembered.  First 
have  the  concerned  party 
try  official  government  and 
relief  channels.  If  you  want 


to  pass  an  inquiry  via  an 
emergency  net,  do  so  only 
after  all  other  traffic  has 
been  handled  and  follow 
the  net  control  station's  in- 
structions to  the  letter.  Be 
sure  to  have  a  complete 
name    and    address.    Don't 


ask  for  property  damage  re- 
ports; those  can  be  passed 
along  later.  Finally,  be  pa- 
tient. The  hams  on  the 
scene  are  probably  spend- 
ing every  waking  moment 
trying  to  aid  the  relief  ef- 
fort; they  cannot  provide  in- 


This  British  naval  officer  from  the  Glasgow  used  ham  radio  to  keep  in  touch  with  his  ship. 
St  Lucia's  hilly  terrain  made  a  VHF  link  impossible,  so  40  meters  was  used. 


dividual  replies  without 
help.  Asking  the  net  to 
check  the  status  of  your  in- 
quiry or  reoriginating  it  only 
consumes  valuable  time 
and  creates  an  even  larger 
backlog.  Again,  be  patient; 
as  noble  as  health  and  wel- 
fare traffic  is,  its  only  value 
is  to  those  individuals  who 
are  far  removed  from  the 
disaster. 

All  ill  a  Day's  Work 

The  frustrations  encoun- 
tered with  health  and  wel- 
fare traffic  were  over- 
shadowed by  more  immedi- 
ate results  involving  air- 
craft. As  the  weekend  of 
August  8-10  approached, 
Saint  Lucia  prepared  for 
large  shipments  of  supplies, 
some  of  them  coming  on 
C-1 30  transport  planes  orig- 
inating in  the  United  States- 
Before  leaving  the  U.S., 
charters  needed  to  know 
the  status  of  airport  com- 
munications, availability  of 
fuel,  and  so  forth.  Ques- 
tions and  answers  buzzed 
back  and  forth  on  20  me- 
ters. Hams  played  a  dramat- 
ic role  by  keeping  the  two 
airports  in  touch.  At  one 
point,  air  traffic  was  being 
passed  from  the  Hewanorra 
tower  to  a  station  in  the  ter- 
minal via  VHF.  The  mes- 
sage was  then  relayed  to 
the  airport  on  40  meters. 
From  the  Vigie  airport  con- 
trol tower,  operators  con- 
tacted a  plane  on  the 
ground  that  had  the  fre- 
quencies needed  to  talk  to 
a  plane  landing  at 
Hewanorra  airport. 

Politics 

The  amateur  radio  opera- 
tors on  Saint  Lucia  knew 
how  disaster  communica- 
tions were  supposed  to  be 
run.  They  had  done  their 
homework,  holding  a  Simu- 
lated Emergency  Test  and 
informing  the  government 
of  their  capabilities.  This 
preparation  and  planning 
soon  became  a  distant 
memory  when  the  real  di- 
saster called.  The  young 
government  of  Saint  Lucia 
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AMATEUR  RADrO  OPERATIONS  AT 

NATIONAL  HURRICANE  CENTER 

By  JutioRipoll  WD4JNS 

On  Sunday,  August  3,  1980,  Miami  was  having  a  nice,  sun- 
ny, clear  day,  but  elsewhere  in  the  Caribbean  a  tropical  storm 
named  Allen  had  turned  into  a  hufricane  destined  to  kill  over 
90  people  and  cause  heavy  damage  to  the  islands  of  St.  Lucia, 
Haiti,  and  Jamaica,  and  end  up  In  Texas. 

Shortly  after  Allen  had  become  a  hurricane,  the  official 
Amateur  Radio  Station  at  the  National  Hurricane  Center  was 
activated  by  Dade  County  E  C.  Andy  Clark  W4I YT.  The  equip- 
ment that  was  provided  by  the  University  of  Miami  Amateur 
Radio  Society  was  promptly  in  place  and  operating,  sending 
the  latest  hurricane  advisories  to  the  affected  areas  on  the 
hurricar^e  net,  "14.325  MHz,"  and  receiving  weather  reports 
from  the  islands  for  use  by  the  forecasters. 

The  station  was  in  operation  approximately  130  manned 
hours.  During  those  hours,  many  messages  were  logged.  For 
example,  when  Hurricane  Allen  passed  over  St.  Lucia  island, 
we  were  the  only  Imk  between  NHCand  their  weather  bureau. 
Throughout  that  night,  Ham  Robinson  W4ZR  relayed  impor* 
tant  weather  information  from  80  meters  to  NHG  over  2  met- 
ers. Also,  the  first  reports  of  the  damage  caused  by  Allen, 
which  gave  NHC  forecasters  first-hand  information  on  the 
strength  of  Allen,  were  received  at  NHC. 

Weather  information  was  also  received  from  remote  loca- 
tions in  the  affected  area,  such  as  Jamaica.  Haiti.  Cuba,  Cay* 
mans,  Cozumel,  Cancum,  Yucalan,  and  many  marine  mo- 
biles. In  all,  we  handled  90  radiograms  and  lagged  20  pages  of 
NHC  from  the  affected  area. 

One  important  QSO  happened  when  the  Brownsville 
Weather  Center  tost  all  power  and  had  communications  prob- 
Eems  with  NHC.  At  that  time.  Dr.  Joseph  Felissier,  hurricane 
forecaster  for  the  NHC,  spoke  with  Dr*  Richard  Hagen*  direc- 
tor of  the  Brownsville  Weather  Center,  who  also  had  a  ham  ra* 
dio  station  on  emergency  power.  They  discussed  the  strange 
behavior  of  Allen's  eye  and  why  it  had  stalled  2  hours  |ust  off 
the  Texas  coast.  Many  other  important  QSOs  occurred,  too 
numerous  to  mention. 

The  operation  of  this  station  was  not  only  necessary  for  the 
Caribbean  Islands  to  be  able  lo  gat  the  latest  information,  but 
It  also  helped  here  at  home  by  bringing  the  local  ham  com- 
munity together  behind  a  purpose,  getting  more  PR  than  ever 
before,  acknowledging  the  value  of  ham  radio,  and  giving  us  a 
good  reputation. 

Some  of  the  PR  we  got  was  from  TV  channels  4, 6, 7, 10,  and 
51,  NBC  National.  Time  magazine,  Miami  Herald,  Miami 
News.  WPLN,  WLRN,  WNWNS.  WGBS,  and  others. 

All  of  the  forecasters  expressed  their  gratitude  to  us  for  our 


Recent fy  Dade  County  ARPSC  Pianntng  Committee  resetted 
an  agreement  to  provide  Em&rgency  Communications  to  and 
from  the  NOAA  Hq.  in  Miami.  Here  Julio  RipoU  WD4JNS, 
NOAA  Station  Coordinator,  poses  with  Dr.  Neil  Frank,  Direc- 
tor of  the  Nationat  Hurricane  Center  during  a  tuff  in  Hurricane 
Allen.  The  NOAA  station  wtl!  be  active  during  all  future  hurrh 
canes  with  Dr.  Frank 's  biessmgs^ 


operations,  which  they  rated  A  -i- .  Dr.  Neil  Frank,  Director  of 
NCH  sent  this  message: 

■ATTENTION  ALL  HAMS  WHO  WORKED  DUR- 
ING HURRICANE  ALLEN: 
Thanks  for  a  great  fob.  Without  your  help  many 
people  In  the  islands  would  not  have  received 
our  warnings.  We  look  forward  to  working  with 
you  during  future  hurricanes. 
73  Dr.  Neil  Frank" 
I  would  personally  like  to  extend  my  sincere  thanks  to  those 
who  operated  or  helped  with  the  Amateur  Radio  Operations  at 
the   National   Hurricane   Center,    the   APRSC,    Dr.    Frank 
Merceret    WB4BBH,    Andy    Clark    W4IYT,    Rick    Silverston 
WD4JJI,  Ham  Robinson  W4ZR,  and  the  FM  Association 
16/76RPT— without  all  of  their  hefp,  this  operation  would  have 
been  impossible. 

Reprinted  from  Florida  Skip. 


desperately  needed  the 
help  of  amateur  radio,  but 
was  not  always  able  to  rec- 
ognize  its  limitations.  The 
resulting  confusion  empha- 
sized the  need  for  individ- 
ual hams  to  be  patient  and 
flexible. 

For  the  most  part,  hams 
acted  as  communicators. 
Our  job  was  to  relay  mes- 
sages. The  decisions  about 
what  supplies  were  needed 
and  where  they  were  to  go 
was  the  responsibility  of  re- 
lief   officials;    we    merely 


passed  the  word  on.  The 
head-over-heels  drive  to  re- 
vive the  island  resulted  in 
some  hasty  judgments  As 
amateurs,  we  had  to  insist 
that  official  traffic  was  sep- 
arated from  rumor  and  that 
whenever  possible,  mes- 
sages were  signed  with  a 
name  and  title. 

Despite  the  rumors,  polit- 
ical conflict,  and  intrigue, 
amateur  radio  served  as  a 
responsible  and  reliable 
medium. 


People 

Slowly,  Saint  Lucta  dug 
itself  out,  A  multi-national 
effort  provided  tons  of  food 
and  supplies  while  individu- 
als did  their  best  to  rebuild 
damaged  homes  and  return 
to  work.  Of  course,  there 
were  a  few  opportunists 
who  played  on  the  hurri- 
cane's visit  to  make  some 
quick  money,  but  they 
stood  apart  from  the  vast 
majority  that  quietly  en- 
dured carrying  water,  eat- 


ing canned  food,  and 
watching  out  for  friends 
and  neighbors 

Each  night,  a  few  more 

lights  shone  in  Castries,  and 
in  a  week's  time,  ham  radio 
operators  found  them- 
selves serving  as  a  backup 
while  regular  lines  of  com- 
munication were  restored. 
It  will  be  a  long  time  before 
Saint  Lucia  returns  to  nor- 
mal. The  expensive  task  of 
rebuilding  homes,  schools, 
and  industry  was  secondary 
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It  was  like  Christmas  in  August  when  a  shipment  of  ham 
gear  held  in  customs  before  the  storm  was  released.  Some 
of  the  equipment  was  damaged  by  rain  that  Hooded  the  cus- 
toms storage  shed.  7Vs  Jim  Daniel  N8RK  is  at  right 


to  the  possibility  of  food 
shortages  and  the  threat  of 
tvphoid  and  cholera,  not  to 
menlion  the  hurricane's 
long-term  effects  on  Saint 
Lucia's  agrarian  economy. 

Coming  Home 

One  morning  I  woke  up 
missing  the  usual  chugging 
sound  of  the  generator 
starting.  Commercial  power 
had  been  restored  to 
)6L|S's  home.  Later  that 
day,  the  International  Assis* 
tance  Net  was  reduced  to 
one  session  and  local  ama- 
teurs began  to  return  to 
work,  it  was  time  for  me  to 
return  to  my  job  at  73's  of- 
fice in  Peterborough  My 
departure  was  not  without 
comptications,  but  when 
Wednesday,  August  12, 
came,  I  was  headed  for 
home. 

For  me,  the  Saint  Lucia 


operation  was  an  education 
as  effective  as  any  class- 
room course.  The  exposure 
to  the  unique  Caribbean 
lifestyle  was  an  experience 
in  itself.  Occasional  angry 
outbursts,  personality  con- 
flicts, and  bureaucratic 
frustrations,  while  fresh  in 
my  mind,  are  of  minimal 
importance.  Hindsight  of 
course,  offers  many  lessons 
for  next  time,  but  let's  not 
be  too  hasty  about  forget- 
tingthe  unqualified  success 
that  amateur  radio  had  this 
time. 

As  [  said  in  the  beginning, 
this  article  belongs  to  hams 
everywhere.  As  much  as  I 
would  like  to  give  individu- 
al recognition  and  thanks, 
I'm  afraid  I  would  miss 
someone.  Hurricane  Allen 
was  the  season's  first  major 
tropical  storm  Are  you 
ready  for  what  is  ahead? ■ 


RAPID  MOBILE  CHARGER 

The  DEB-TED  Rapid  Mobile  Charger  is  a 

constant  voltage  charger  thai  will  charge 

your  batteries  off  a  12  Volt  source  in  4-6 

hours.  Vou  may  use  the  charger  at  alt 
^times,  this  includes  transmit  and  receive 
/J  periods.  It  is  equipped  with  a  cigarette 
It  lighter  plug  on  the  input  side  and  the 
5  appropriate  charging  plug  on  the  output 

Hside,  Models  available  now  for  the  Kenwood  TR240O,Yaesu207R.  Tempo 
(Jsi,  S2.  S5  and  the  Wilson  Mark  II  and  IV.  Other  models  available  also 

please  call  or  write  for  info S34.95. 

COMING  SOON  THE  NEW  AC  VERSfON 


VEHICLE  INTRUSION  ALARM 

An  easy  to  assemble  and  install  kit  that  offers  options  not  normally  found 
in  other  alarm  systems.  Hidden  switch  mounts  under  the  dash.  Kit  has 
provisions  for  sensors  and  remote  control  switcn.  Programmable  time 
delays  tor  exit,  entry  and  alarm  periods.  Basic  hook-up  utilizes  dome  light 
circuit  activating  when  doors  are  opened.  The  alarm  will  drive  a  siren  Of 
pulse  horn  a!  a  1HZ  rale.  Not  prone  lo  false  alarm  do  to  reliable  CMOS 
circuitry.  No  external  switch  required!  Complete  kit  with  easy  to  follow 

instructions  and  diagrams S12.95 

Wired  and  Tested S19.95 


"SEETHE  WORKS" 
CLOCK 

OUR    EASIEST    CLOCK    TO 
ASSEMBLE! 

6  Digits  12  or  24  Hour  Format 
Clock  resls  belween  two 
pieces  of  clear  plesiglas  A 
GREAT  CONVERSATION  PIECE! 
Kit  is  complete  including  top 

quality  PC  board,  all  componets,  pre-cut  and  drilled 

plexiglas  and  all  hardware .829.95 

Wired  and  Tested 839.95 


■y 


MODEL  5314  CLOCK  KIT  12  or  24  hour  format  6  large 
"5  Digits.  Kit  Js  complete  with  all  parts,  pc  board  and 
custom  designed  cabinet.  (Specify  Whii  or  Black) 

S29  95 


DEBCO    ELECTRONICS 
^INCINNATI,OHIO  45209 


*^330 


Phone:  (513)  731-7220 


Add  5%  Shipping  for  U.S. 

&  Canada 

All  foreign  orders  add  W% 

COD  orders  add  S125 

Master  Charge  and  Visa 

Weicome 


Orders  under  S20.00  add 

S1-00  handling 

Ohio  residents  add  4v>% Tax 


CALL  OR  WHITE  FOR  CATALOG 
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UNIVERSAL  CONVERTER 
ASCII  -  BAUDOT  -  MORSE 


ABM-200 


+5v 


ASCJJ 


BAUDOT 


The  ABM-2O0  is  a  universal  code  convertef 
for  translating  between  ASCII  and  Baudot. 
Of  between  Morse  and  ASCII  (or  Baudot) 
Atso  used  as  TTY*  speed  and  I  me  length 
converter  Inserts  directly  between  TU  and 
TTY*'  RS232  &  Current  plus  40  cHar  FIFO 
buffer  Write  for  delatls  .  - , $189. 


,l«f  CftffW 


Of  M  tnqutrf*»  Inittiwi. 


C.O.D. 


XITEX  Corporation 

9861  Chartwell  Dr. 

Dallas,  Texas  75243 

214-349-2490 


Ch«ck 


I 


.  ^gjlfi  CO-AXIAL 

T-      ANTENNA 

UGHT  °  STRONG  -  EFFICIENT 


SPECIAL  SALE 

Model  CO-2A 
2  Meters 

$19.95  Delivered 


A 
1 


Herb  Kreckman  Co. 
Cresco,  PA.     18326 


i^375 


NOISE  AND  FLASHES 
CAN'T  STOP  THEFT!!! 


BUlAutoR^CM\ 

IMT  PACES  YOV 


POST  PAID 

YOl   CALL  POIJCE 

CAR -HOME -OFFICE 

CHECK  OR  MONEY  ORDER 
CAL.  RES.  ADD  6  PERCENT  TAX 

ADD  2,50  FOR  C.O.D, 

*^374 

ELECTRONICS 


SK 


10672  WOODBURY  ROAD 
GARDEN  GROVE,  CA    92643 


I 


ICROWAVE 


ClOMN   CONVERTEft    POWER    SUPPLf   KIT 
All    Parts    Included, 
"C^l  \ty    Case,    250   ma 
regulated,   very  detailed 
Instructions,    tho   inodels- 
WQirks   with   ill    down   converters 
TU-fi  S-IZ   VIJC 


S39.95 


tntro-diuctfofii   to  ?   9Hz   study 
Course,    includes   i   qualit 
' TTTT ' 


149>95 


dloitn 


tTTT 


convener  kit,   de 

iftstructioni 


fd 


st«p-biy-step 
Requires  3-12V 

FREE  BONUS;      Nlcrov^vc  AnteAfti 
Cookbgalt 

MICROWAVE   ANTE*<NA   COOKBOOK  110.00 

Inf^rtnatlan   on   SM^    products  SASE 

SZ.OO   h*ndl-fng   charge, 
TidTj/land   residents   add   salel   t^K 
VISA  and   f^istor  Charge   accepted* 


P     ^376 


Post    Office  Box   ZO50 
Gdl thtrsbtirgi    Maryland 
(301)    25S-S1S0 


70760 


G133  HF  RECEIVER 


0,2  to  30  WiUi  SSB.  AM,  CW  in  thlrlv  continuously 
tuneable  Innds.  Set  is  Collins  51  SI  repackaged  by 
LTV-Temco  for  military  with  added  AM  BfO,  extfa  III- 
leriirg.  ir>d  jack  lor  14-600  Kti;  luner.  50  ohm  input 
impedance;  600  oj"  4  ofim  aydio  output  16  tutjes.  Re- 
quires 115/230  VAC  50-400  Hi,  24  VOC  iof  AM  BFO. 
&Vtx^SV*nlT,  40  lbs  sh.  More  info  upon  r^uesL 
Used,  repaiaOEe:  $695.  Checked  $850. 
Colllns  51  SI  manual.  SI  5  when  purchased  with  ^U2 

ST  ACQ  4  AMP  POWER  SUPPUES 

Solid  state,  new  #FPS-4. 
flltired  M  VOC:  5x3x5'/?". 
5  lbs.  sh.  S12.95  2/$22. 

#ftPS-4,  nitered,  reguJaled 
13 J  VDC,  5x3x6V4".  6  lbs. 

sh  $18.95  2/$3S. 

Prices  FQ.B.  Umi.  0.  •  VISA,  MASTERCAf^D  Accepted. 

Allow  tm  Shipping  •  Send  for  Niw  FREE  CATALDItl 

Address  Dapl.  73     •    Pttone:  An/227 -SbTZ 


1016  E.  EUREKA  *  Box   1105  *  LIMA.  OHIO  *  45S07 


Radio  fbiMtvon! 


Toffipo  ( hMKtraM! 


S-l 

i2:i2su 

2  Meter 

^  IT 

%2mm 

With  Tone  Pad 

S.2 

S3I5.W 

22t)MHz 

S^2T 

$059  UU 

With  Tone  Pad 

S-5 

|2m.,50 

2  Meter  ^  Watt 

SU5A 

|29B.y5 

Wirh  Timt  Pad 

1  \lner  tm^m  MAHS  ClAPAfllMTi  W  ITH  MOD 

SWAI  A5FI0  inn 

|N>  liiM,irr%  *9W  00 

AstmlSO  |7S5,00 

MH^MX  te89.00 

fEM  7K  OMH!  {   .l^,  1996.00 

lEM^IK  ONNI  D  S795.0O 

SiK  others  loutT  prirt-d     LImiied  Qy«ntmei. 


AniiU-iir  i-i|uipniL[Li  lit^Witirtc^  lit  ii[tt€nna.s. 
Amjiti'ur  0c  iffm  mvn'ul  rrpair  ienkf-. 

2317  X^nce  imtkson  Rd^San  Antonio,  TX  7&21J 

f 5 12)  734*7793       ^^01 


Naw  with  courtesy 

l>eep  and  t>eacon 

capability, 


tan 


QEPEHTEnS  220 


New  ar>d  ImpfOved 

Receiver 

and  Transmitter 


(Included  in  All  Repeaters) 


COR  Identifler:  All  on  one  band, 
programmable,  FiiUy  adjustable, 
lime  out  (.5-7  mln.),  hang  time  {0-1 
min.),  tckntifier  (1-10  min.),  tone, 
speed,  volume,  L.E-D,  outputs, 
low  current  drain,  CMOS  logic, 
plup  far  easy"  installation  and  re- 
moval  plus  much  more  999-95, 

Baric  Repeater  $fi49.95 

2M  130475  MH/Basic  Repeater  for  2  meters  with  all  the 
features  of  the  Hi  Pro  Mkl  less  the  power  supply  and  front 
pant'l  controk  and  ac?ce»soriesi. 


Maggiore  Electronic  Lahorcdory 

845  Wesftown  Rd. 

West  Ctiestef .  PA  19360    Phom  (215)  436h5051 


*'46 


OPTIONS 

Dupiexers 

Basjc  auto  patch 

Matching  cabfnet         ^* 

.0005%  High  stabifity 
crystals 

Hi  Pro  Mk 


144  or  220  MHz  $849  95 


PLUS  SHIPPING 
PA  Res.  add  6%  tax 


^^  Re&d&r  Service— see  /wg#  226 
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David  H^mbimg  VE7DKR 
3476  Over  Zander  Drive 
Kamtoops,  Briihh  Columbia 
Canada  V28  6X5 


Tune  In  the  Wind 

a  do-it-yourself  hot-wire  anemometer 


The  force  of  the  wind  is  a 
constant  threat  to  many 
amateur  radio  station  an- 
tenna   installations.    When 

amateurs  are  alerted  in  ad- 
vance to  the  forces  of  na* 
ture  outside  of  the  shack, 
however,  they  can  crank 
down  towers  or  feather 
beam    elements    into    the 


wind  and  save  many  hours 
of  labor  and  expensive  an- 
tenna  repair. 

An    easily-constructed 

wind-measuring  instrument 
with  no  moving  parts  is 
the  hot-wire  anemometer, 
which  continuously  pro- 
vides a  visual  indication  of 
wind  speed  and,  therefore, 


can  give  early  warning  of 
threatening  increases  in 
wind  speed  An  alarm  cir- 
cuit may  be  incorporated 

easily. 

There  are  a  number  of 
different  anemometer 
types,  including  the  com- 
monly-seen cup  anemome- 
ter and  the  pendulum  type 


first  developed  tn  the  17th 
century.  The  hot-wire  ane- 
mometer is  known  scientifi- 
cally as  the  cooling-power 
anemometen  it  utilizes  the 
principle  that  a  heated  wire 
is  cooled  as  a  function  of 
the  air  speed  past  it.  In  com- 
mercially  made  instru- 
ments, a  thin  platinum  wire 
is  heated  to  approximately 
1000  degrees  Celsius  so  that 
its  temperature  is  indeperh 
dent  of  ambient  thermal 
fluctuations  Two  different 
methods  of  indication  can 
be  employed.  Either  the 
current  necessary  to  main- 
tain the  given  hot*wire  tem- 
perature or  the  resistance 
variation  of  the  wire  is  mea- 
sured. Extremely  low  wind 
speeds  can  be  measured 
with  this  instrument  and  it 
can  be  constructed  with 
wide  parameters  of  sen- 
sitivity, response  time,  and 
physical  complexity. 

Details  of  Construction 

A  simple,  balanced- 
bridge  circuit  comprises  the 
electronic  portion  of  the 
amateur  station  hot«wire 
anemometer,  with  a  physi* 
cal  shroud  over  the  sensing 
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elements  to  reduce  the  sen- 
sitivity of  the  instrument  for 
outdoor  wind-speed  mea- 
surement. As  shown  in  Fig, 
1,  the  two  halves  of  the 
balanced  bridge  that  form 
the  sensing  elements  are 
made  from  two  identical  rf 
chokes.  My  version,  shown 
here,  utihzed  two  2,5-mH  rf 
chokes  wound  with  copper 
wire  on  paper  tubes,  the 
type  used  in  vacuum-tube 
circuitry.  (The  wire  must  be 
one  of  the  pure  metals.) 
They  measured  45-Ohms  dc 
resistance  and  were  rated  at 
a  current  of  250  mA,  al- 
though only  100  mA  flow  in 
each  choke.  The  rf  chokes 
were  constructed  of  two  pi- 
wound  sections. 

The  power  supply  need 
not  be  filtered;  it  delivers 
between  8.6-  and  9,0-volts 
full-wave  direct  current  A 
transformer  rated  at  12 
volts,  300  mA  is  sufficient. 
The  voltage  across  each 
4S-Ohm  choke  is  4.5  volts, 
the  current,  therefore,  is 
100  mA  in  each  choke. 

Certainly,  other  values  of 
rf  chokes  or  other  coils 
could  be  used  and  different 
voltages  applied.  A  current 
through  each  coil  of  100 
mA  is  optimum  for  the  phy- 
sical shroud  dimensions  de- 
scribed. Care  should  be  tak- 
en to  keep  current  ratings 
about  half  of  the  maximum 
specified  for  the  coil 
selected  since  they  will  re- 
main heated  indefinitely. 
The  instrument  should  not 
be  turned  on  and  off  for  the 
taking  of  readings  since  a 
long  warm-up  time  is  neces- 
sary before  the  entire  roof- 
top sensing  units  reach  ther- 
mal equilibrium  and  permit 
accurate  indications. 

The  device  is  construct- 
ed in  two  parts,  with  an  in- 

tercon nee  ting  three-wire 
cable  for  the  rooftop  sens- 
ing units  which  house  the 
two  rf  chokes  and  the 
remote  (inside  the  shack) 
meter  display  and  power 
supply  which  are  housed  in 
a  small  metal  box.  Screw- 
driver*type  potentiometers 
are  mounted  in  the  metal 


box  since  they  can  be  set  at 
the  time  of  calibration  and 
will  not  be  changed  except 
for  recalibration  at  quite 
long  intervals. 

Care  must  be  taken  in 
connecting  the  three-wire 
cable  (22  gauge  is  ade- 
quate) to  the  rooftop  sens- 
ing unit  so  that  symmetry  is 
maintained  between  the 
two  halves  of  the  bridge  in- 
side  the  cans  and  down  to 
the  roofline.  A  center  tin 
can  be  seen  in  the  photo- 
graphs, in  the  middle  of  the 
sensing  unit  assembly, 
where  electrical  connec- 
tions are  made  to  the  three- 
wire  cable.  The  wire  con- 
nections must  be  soldered 
since  a  socket  doesn't 
withstand  weather  very 
long  without  becoming  a 
poor  connection. 

The  sensing  elements 
should  be  mounted  about 
60  cm  apart  (see  the  photo- 
graph and  Fig.  1).  The  as- 
sembly must  be  well  into 
the  open,  away  from  chim- 
neys, tree  branches,  and 
other  wind-interference  ob- 
jects, if  reliable  wind-speed 
readings  are  to  be  obtained. 

Four  tin  cans  serve  as 
wind  shrouds  for  the  two 
halves  of  the  sensing  unit, 
each  pair  of  cans  fixed  to  a 
round  wooden  disk  atop  the 
end  of  a  30-cm  length  of 
2-cm  aluminum  tubing.  I 
had   a   lathe   for  the  con- 


CLOSED 
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Fig.  1.  Some  pots  can  be  replaced  by  fixed  resistors  once 
testing  and  calibration  are  done^  *  Other  meter  movements 
could  be  used.  A  zero-toSO-tiA  movement  was  selected 
for  a  50-mph,  full-scale  reading. 


struction  work,  but  this  was 
more  a  convenience,  mak- 
ing the  job  neater;  it  is  not 
necessary.    Availability    of 

materials  may  dictate  sizes 
of  cans  and  spacing  be- 
tween the  two  halves  of  the 
sensing  assembly,  but  the 
critical  matter  is  to  ensure 
that  the  two  halves  of  the 
sensing  unit  assembly  are 
exactly  the  same  — except 
for  the  ventilation  of  the  in- 


ner can  on  one  side  of  the 
bridge.  Additionally,  all  wir- 
ing about  the  roof  line  must 
be  the  same  with  respect  to 
the  two  halves  of  the  bridge 
circuit,  including  wire  sizes, 
lengths,  and  solder  connec- 
tions. (Obviously,  the  three- 
wire  cable  obviates  such 
concerns  since  symmetry  is 
already  accomplished  with- 
in the  cable  itself.) 

Looking  for  a  moment  at 


« * 


I«VDC 


fig.  2.  For  reverse  relay  action  on  sensed  X-Y  voltage,  reverse ptns  2  and 3  of  LMHI.  *The 
zener  was  selected  as  suitable  for  reference. 
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Fig.  3.  A  diagfam  of  the  Bssembled  anemometer. 


one  half  of  the  sensing  unit! 
The  smaller  can  is  an  or- 
dinary soup  can  65  mm  in 
diameter  and  TOO  mm  in 
length.  Only  one  end  is  re- 
moved, and  that  end  faces 
down  and  is  mounted  onto 
a  wooden  disk  made  to  fit 
snugly  into  it  A  larger  tin 
can  With  a  diameter  about 
1 2  mm  greater  and  about  20 
to  35  mm  shorter  is 
mounted  over  the  soup  can 
and  coupled  to  it  with  stain- 
less steel  bolts  so  as  to  pro- 
vide about  7  or  8  mm  of  air 
space  between  the  walls 
and  top  end  of  the  soup 
can. 

The  ventilated  soup  can 
has  12  holes  drilled  into  it 
around  the  lower  portion, 
with  holes  equally  spaced 
at  30-degree  intervals  and 
about  30  to  35  mm  up  from 


the  bottom  tip.  A  number 
53  drill  is  used,  resulting  in 
holes  with  a  diameter  of 
0.0595  inches  (1,51  mm). 

The  distance  up  from  the 
lower  lip  of  the  inside 
can  may  need  to  be  ad- 
justed to  accommodate 
placement  of  the  rf  choke; 
the  holes  are  opposite  the 
centerline  of  the  rf  choke 
which  is  mounted  in  a  hori- 
zontal position  with  a  fiber, 
standoff  solder  terminal. 
The  larger  can  has  12  holes 
in  it  also,  but  only  15  mm 
from  the  upper  end  — the 
one  with  the  end  still  intact. 
Both  of  the  outer  cans  are 
vented,  unlike  the  inner 
cans  of  which  only  the  can 
on  one  side  is  vented  These 
holes  are  drilled  in  the  out- 
er can  at  30-degree  inter- 
vals, with  a  3,5-  to  4,0-mm 


As  noted  in  the  article,  the  cooling-power  ane- 
mometer is  highly  flexible  and  can  be  designed  with 
wide  parameters  of  characteristics  and  specifica- 
tions. With  respect  to  the  time  constant  the  follow- 
ing is  for  particularly  interested  readers:  Time  con- 
stant IS  a  mathematical  e  folding  constant.  That  is, 
the  time  constant  is  the  time  required  to  go  within 
1/e  (1/e  =  .37)  of  the  true  reading.  Therefore,  if  the 
reading  is  within  1/e  of  true  wind  speed,  indication 
will  be  63  percent  of  true  wind  speed.  If  you  wait 
one  more  time  constant,  you  will  come  within  1/e^ 
(the  reciprocal  of  e  squared)  or  approximately  85 
percent  of  true  wind  speed.  Obviously,  the  more 
time  constants  allowed  in  the  design,  the  closer  the 
instrument  reads  to  the  true  wind  speed.  Stated  dif- 
ferently, the  time  constant  of  the  anemometer  is 
simply  the  time  required  for  the  voltage  to  move  to 
1  —  1/e  of  the  true  wind  speed. 


drill.  These  larger  holes  in 
the  outer  can  are  not  quite 
as  critical  as  the  small 
#53^ri[l  holes  in  the  inner 
can.  The  outer  can  shields 
the  inner  rf -choke-contain- 
ing can  from  heating  as  a 
result  of  solar  radiation. 

All  surfaces  of  the  tin 
cans,  inside  and  out,  are 
painted  with  two  coats  of 
glossy  white  paint  as  is  the 
wooden  and  aluminum 
structure  forming  the  re- 
mainder of  the  rooftop  as- 
sembly. Both  sets  of  holes 
in  the  tin  cans  affect  the  in- 
strument's sensitivity,  the 
#53  holes  being  the  most 
important  in  this  regard. 
The  outer  can's  edge  ex- 
tends down  to  no  more  than 
7  or  8  mm  above  the  #53 
holes  in  the  inner  can  so  as 
not  to  obstruct  airflow  into 
the  small  holes  and  across 
the  rf  choke. 

Response  Time  and 
SensitivEty 

Copper  and  other  pure 
metals  have  a  high  temper* 
ature  coefficient  of  resis- 
tance and  are  cooled  by  the 
wind,  thus  effecting  an  up- 
set of  the  bridge's  balance. 
The  temperature  coeffi- 
cient of  resistance  is  the  ra- 
tio of  the  change  of  resis- 
tance in  a  wire  due  to  a 
change  of  temperature  of 
one  degree  Celsius  to  its  re- 
sistance at  zero  degrees 
Celsius,  (See  Table  1.) 

An  important  feature  of 
the  hot-wire  type  of  ane- 
mometer is  its  extreme  sen- 
sitivity and  design-control- 
table  response  time.  The 
option  of  a  90-second  time 
constant  {response  time) 
results  in  "average"  wind- 
speed  readings  and  a  rea- 
sonably steady  meter  read- 
ing. For  a  longer  time  con- 
stant, simply  select  coils 
with  more  mass  in  their  cop- 
per windings  (higher  current 
rating)  or  add  insulation 
such  as  by  potting  with 
epoxy.  To  shorten  the  time 
constant,  use  less  massive 
and  less  compactly-wound 
coils,  producing  more  ex- 
posure to  air. 


For  a  change  in  the  sen- 
sitivity, change  the  hole 
sizes  in  the  inner  can  — 
make  larger  holes  for  more 
sensitivity  and  smaller  ones 
for  less  sensitivity.  Alterna- 
tively, increase  the  temper- 
ature at  which  the  rf  chokes 
are  balanced  for  greater 
sensitivity.  The  easiest  way 
to  do  this  is  to  increase  the 
voltage  — provided  the  cur- 
rent rating  of  the  selected 
coils  is  not  exceeded, 

Other  Design  Possibilities 

Instead  of  using  rf 
chokes  for  the  sensing  ele- 
ments, it  would  be  possible 
to  build  a  faster-time-con- 
stant version  by  utilizing 
the  base  and  filament  struc- 
ture from  inside  a  25-  or 
60-Watt,  120-volt  incandes- 
cent bulb  (using  two  iderv 
tical  such  units)  by  merely 
removing  the  glass  enve- 
lope carefully  and  preserv- 
ing the  delicate  integrity  of 
the  innards.  As  can  be  seen 
from  the  table  of  tempera- 
ture coefficients  of  metals, 
tungsten  has  the  largest  val- 
ue  of  temperature  coeffi- 
cient This  is  not  to  imply 
that  there  is  any  problem 
getting  enough  sensitivity; 
actually,  the  biggest  prob- 
lem, using  the  two  rf 
chokes,  is  reducing  the  sen- 
sitivity to  a  reasonable 
level.  The  eventual  choice 
of  #53  drill  holes  in  the  ver^ 
tilated  can  came  as  quite  a 
surprise  to  me,  after  begin- 
ning the  experimental  work 
with  6-mm  holes. 

An  audible  or  flashing- 
light  alarm  could  be  ob- 
tained by  incorporating  a 
voltage  comparator  to  re- 
spond to  the  differential  be^ 
tween  points  X  and  Y  in  the 
bridge  circuit.  An  ap- 
propriate circuit  utilizing 
the  LM311  is  shown  in  Fig* 
2.  (This  same  circuit  works 
well  as  an  automatic  bat- 
tery-charging  sensing  cir- 
cuit for  storage  cells  (or 
gel/cells)  with  a  relay  shut- 
ting off  the  charging  circuit 
when  a  preset  level  is 
reached  on  the  charged 
eel  Is  J 
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Have  you  ever  wondered 
why  the  best  ham  bargains 
are  advertised  in  73? 


Youlljind  a  wider  selection  of  ham  bargains 
.  .  .  and  lower  prices  in  73 ^  because  73  's 
readers  buy  far  more  than  readers  of  other 
ham  magazines. 


THE  LEADING  EDGE 

That  shouldn't  come  as  a  surprise  to  you .  .  .  For  twenty 
years  we've  been  publishing  more  construction  projects  and 
articles  than  any  other  ham  magazine,  so  it  is  natural  for 
the  active  hams  to  read  73, . .  and  buy  from  the  ads. 

The  readers  of  73  catch  the  leading  edge,  through  side- 
band in  the  early  60*s,  then  solid  state  in  the  mid-60*s,  FM 
and  repeaters  in  the  early  70's,  . .  SSTV,  ATV^  RTTY  and 
all  other  si^ecial  modes  have  received  more  coverage  in  73 
than  all  other  ham  magazines  combined. 

NEXT  YEAR  WE'LL  BE  PUSHING , . . 

In  the  next  year  or  so,  well  be  pushing  for  amateur 
experimentation  and  pioneering  with  new  modes  of  com- 
munications, via  computer,  automatic  identification, 
satellite,  wideband  techniques,  synchronous  detectors, 
time  slicing.  Never  before  was  a  point  In  time  so  exciting  to 
contemplate,  and  with  73  you  can  keep  up  with  the  new 
ideas  and  changes. 

We'll  also  be  pushing  for  increased  pressure  on  the  FCC 
for  better  and  mora  responsive  rules,  for  a  return  to  a  na- 
tional growth  and  for  amateur  radio  development  in  as 
many  of  the  emerging  nations  as  possible. 
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All  of  this  is  made  possible  by  you  reading  73  and  getting 
your  friends  and  club  members  to  subscribe  to  73, 1  admit 


Wayne  Green 

that  weVe  not  really  pushing  the  radio  relay  of  messages, 
since  that  is  more  geared  to  the  1920's  than  the  1980's  and  is 
more  likely  than  other  activities  to  cause  troubles  with 
foreign  governments  nerv  ous  about  potential  lost  telephone 
revenues.  WeVe  looking  toward  the  1990  s,  with  over  one 
million  hams  in  our  country  using  state  of  the  art  com- 
munications techniques  to  keep  in  touch  with  hams 
worldwide. 

I  will  appreciate  your  help  in  getting  w^ord  of  73  out  to 
more  prospective  subscribers.  You  might  even  express  your 
friendship  at  Christmas  with  gift  subscriptions  to 
73.  .  .  2300  pages  of  a  real  ham  encyclopedia  during  the  last 
twelve  months*  That*s  about  two  and  a  half  times  as  many 
articles  and  pages  of  articles  as  the  next  largest  ham 
magazinel 

YEAR  2000? 

What  will  amateur  radio  be  like  in  the  year  2000?  We 
can't  really  even  imagine,  except  that  we  know  it  will  be 
different  from  1980.  .  ,  probably  as  different  as  amateur 
radio  is  toda>'  from  what  it  was  in  1960,  when  FM  and 
repeaters  were  all  but  unknown,  and  AM  was  still  going 
strong  on  our  phone  bands.  A  frequency  synth^izer  re- 
quired over  a  hundred  tubes  and  radioteletype  circuits 
were  larger  than  the  printers*  You  can  be  sure  that  73  will 
be  in  the  vanguard  of  the  developments  to  come ,  .  .  repor- 
ting on  them  and  giving  you  the  information  so  you  can 
participate. 
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AUgnment  and  Adjustrrtent 

The  two  sensors  of  the 
rooftop  assembly  should  be 
oriented  so  that  the  pre- 
dominant wind  direction 
passes  between  the  two 
sensors.  My  version  of  the 
device  was  calibrated  and 
adjusted  by  strapping  it  on- 
to the  roof  of  an  automo- 
bile which  was  then  driven 
over  a  circular  course  so  as 
to  cancel  out  variations  in 
wind  direction  with  respect 
to  the  sensor  assembly.  This 
bridge  circuit  is  balanced 
with  45-Ohm  rf  chokes  and 
47-Ohm  resistors  since  only 
the  adjacent  legs  of  the 
bridge  [rf  chokes  with  them- 
selves and  resistors  with 
themselves)  have  to  match. 
Quad  matching  of  bridge 
components  is  not  neces- 
sary in  this  particular  con- 
figuration. 

Wind-proof  antennas  are 
difficult  to  build  and  main- 
tain as  many  amateurs,  in- 
cluding the  author/  can  tes* 
tify.  The  hot-wire  anemom- 


Platinum .,.. .ZtJ.OOS 

Silver. - 0  0038 

Copper  (hard  drawn)„.„..0.00382 

Aluminum ..,. .....„„  0.0039 

Copper  (annealetJ),, .0.00393 

Tungsten  (drawn). 0.0045 

7ab/e  1.  Temperature  coef- 

ficients  for  various  metals 
at  20  degrees  Celsius,^ 

eter  is  a  helpful  and  easily- 
constructed  instrument 
which  can  increase  your 
chances  of  avoiding  wind- 
damaged  antenna  installa- 
tions. 

I  wish  to  thank  Edward 
Argyle,  formerly  VE7AAV, 
for  his  original  idea  and  his 
early  experimental  work  de- 
veloping this  amateur  ap- 
plication of  the  cooling- 
power  anemometer.  ■ 
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Hemblfng  VETDKR.  73  Maga^ 
zine,  November,  1974. 
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A  trap  loaded  antenna  that  performs  like  a  mono- 
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three  band  beam.  Through  the  use  of  wide  spacing 
and  interfacing  of  elements,  the  following  is  possi- 
ble: three  active  elements  on  20,  three  active  ele- 
ments on  1 5,  and  four  active  elements  on  1 0  meters. 
No  need  to  run  separate  coax  feed  lines  for  each 
band,  as  the  bandswitching  is  automatically  made 
via  the  High-Q  Wilson  traps.  Designed  to  handle 
the  maximum  legal  power,  the  traps  are  capped  at 
each  end  to  provide  a  weather-proof  seal  against 
rain  and  dust-  The  special  High-Q  traps  are  the 
strongest  available  in  the  industry  today- 
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CC 


-JL 
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BRAND 
HG 


SYSTEMS 


Compare  the  size  and  strength  of  the  boom 

to  element  clamps.  See  who  offers  the  largest 

and  heaviest  duty.  Which  would  you  prefer? 


Wilson  Systems  traps  offer  a  larger  diameter 

trap  coil  and  a  larger  outside  housing, 

giving  excellent  Q  and  power  capabilities. 


CALL 

FACTORY  DIRECT 

1  -800-634-6898 


PSBn  WILSON 

^mK«BM  systems,  inc. 

4286  5.  Polaris  Ave.,  Las  Vegas,  Nevada  B91 03 


PHcs»  ttffd  spectTicaikirts  ubi^ctlD  changA  wMvut  n«Ftic«. 


WILSON  SYSTEMS  INC. 


'SYSTEM  33 


SALE  PRICE 

♦1 


J 


Capable  of  handling  the  Legal  Limit,  the 
SYSTEM  33  is  the  finest  compact  tri- 
bander  available  to  the  amateur. 

Designed  and  produced  by  one  of  the 
world's  largest  antenna  manufacturers,  the 
traditional  quality  of  workmanship  and 
materials  excels  with  the  SYSTEM  33. 

The  boorrvto-element  mount  consists  of 
two  1/8"  thick  formed  aluminum  plates  that 
will  provide  more  clamping  and  holding 
strength  to  prevent  element  misalignment. 


Superior  clamping  power  rs  obtained  with 
the  use  of  a  rugged  1/4"  thick  aluminum 
plate  for  boom  to  mast  mounting. 

The  use  of  large  diameter  High-Q  Traps  In 
the  SYSTEM  33  makes  it  a  high  performing 
trj-bander  and  at  a  very  economical  price. 

A  complete  step-by-step  illustrated  in- 
struction manual  guides  you  to  easy 
^sembly  and  the  lightweight  antenna  makes 
installation  of  the  SYSTEM  33  quick  and 
simple. 


SraCIRCATIONS 


Band  MHz, 14-21*28 

Max.  power  Input . . .  Legal  limii 
Gain  (dbd) _,._,_.  8 

VSWR  at  resonance. 1*2:1 

Impedence ..........  50  ohms 

F/B  ratio, ............  up  to  20 


Boom  lO.D.  X  length J2"  x  WA"     Wind  load  @  80  mph  . .  1 T4  tbs 

3     Assembled  Wt. ........  3?  lbs 


Phorw 


No.  elements 

Longest  element 2T4"     Shipping  Wt.. . 

Turning    fadlus.  .  ,  ...;.  .15'9'* 
Max,  mast  diameter, ,  ,2''  O.D. 

Surface  area. 5 J  sq.  ft, 

SWB  CURVES 


42  lbs 

Direct  52  ohm  feed 

no  balun  required 
Max  wind  survival  . , .  100  mph 
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WITH  OTHERS-: 
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BRAND 

ce 

BRAND ^ 
HG 

.^WILSOM. 
SYSTEMS 


Compare  the  siie  and  strength  of  the  boom 

to  element  clamps.  See  who  offers  the  Isfgest 

and  heaviest  duty.  Which  would  you  prefef? 


Wilson  Systems  traps  offer  a  larger  diameter 

trap  coil  and  a  larger  outside  housing, 

giving  excellent  Q  and  power  capabitit^es. 


REGULAR  Pfiia 

SAU  PRICE 


ADD  40  METERS  TO  YOUR  TRI  BAND 

WITH  THE  33-6  MK 

-  IN  STOCK  -  ^59' 

Now  you  can  have  the  capabilities  of  40-meter  operation  on  the  SYSTEM  36 
and  SYSTEM  33.  Using  the  same  type  high  quality  traps,  the  40-meter  addition 
will  offer  150  KHZ  of  bandwidth.  The  33-6  MK  will  fit  your  present  SY36,  SY33,  or 
SYS  and  use  the  same  single  feed  line. 

The  33-6  MK  adds  approximately  1 5'  to  the  driven  element  of  your  tri-bander,  in- 
creasing the  tuning  radius  by  5  to  6  feet*  This  addition  will  offer  a  rotatable  dipole  at 
the  same  height  of  your  beam. 


IV  Sf 


WILSON 

SYSTEMS.  INC. 


Pr'^im  an4  tpacificrtiOfU  lub|fCl  ^O  Eh«nv  witfifMtf  naticB. 

Prfces  EWectroo  1M-80  thru  12-31-flO 


For  Christmas  Spec/a/ 

Safe  -  Call 

FACTORY  DIRECT 

1  -800-634-6898 


f 
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REGULAR  PRICE 

SALE  PRICE 

WV'IA 

4  BAND 
TRAP  VERTICAL 
no -40  METERS) 

No  bandswitching 
necessary  with  this 
verticaL  An  excellent 
low  cost  DX  aniervns 
I   with  an  electrical  quarter 
wavelength  on  each  band 
and  low  angle  radiation. 
Advanced  design 
provides  low  SWR  and 
exceptionally  flat 
response  across  the  full 
width  of  each  band. 

Featured  ts  the  Wilson 
large  diameter  High-Q 
traps  which  will  maintain 
resonant  points  with 
varytng  temperatures  and 
hiimiditv 

Easlfv  assembled,  the 
WV-1A  is  supplied  w^ith  a 
base  mount  bracket 
to  attach  to  vent  pipe  or 
to  a  mast  driven  in  the 
ground. 


NOTE: 

Radials  are  requkad 

for  peak  operation  or 

above  ground  mountmg. 

{See  Gfl-1  below} 


SPECIFICATIONS 

•  19'  total  hfefght 

•  Self  supporting  —  no  guys 
required 

•  Weight  -  14  lbs. 

•  Input  impedance:  50 11 

•  Powerhandlmgcapab^hty: 
Legal  Limit 

•  Two  Hrgh-Q  traps  wah  large 
diameter  coils 

•  Low  angle  f adiaijon 

•  Omnidirectional 
performance 

•  Taper  swaged  aluminum 
tubing 

•  Automatic  bandswitching 

•  Mast  bracket  furnished 

•  SWR;  1.1:1  Of  less  on  all 
bands 


GR-1 

GROUND 
RADIAL  KIT 


REGULAR  PRICE 
♦14** 

SALE  PRICE 


12 


The  GR-1  Is  the  complete 
ground  radial  kit  for  the  WV  1  A, 
It  consists  of  1 50 '  of  7/14  alumi- 
num wire,  heavy  duty  egg  in- 
sufators  and  instructions.  The 
GR-1  will  increase  the  efficiency 
of  the  WV-1  by  providing  the 
correct  counterpoise. 


WILSON  SYSTEMS  TOWERS 


-  FACTORY  CHRISTMAS  SALE  - 


REGULAR  PRICE 

•1104" 

SALE  PRICE 

•994 

ST-77B 
Featuras: 

Max.  Height:  77 ' 
Min.  Height;  24' 
Weight:  700  lbs. 
Winch;  1500  lbs. 
Cable:  6400  lbs. 
Requires  RB-77B  & 

will  be  totally 

freestanding 


tor 


I'tDt' 


16' 


REGULAR  PRICE 

SALE  PRICE 


16' 


f6* 


fi"  O.D, 


V 


ll  I 


t' 
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579 


MT-61B 
Features: 

Max.  Height:  61 ' 
Min.  Height:  23' 
Weight:  450  lbs. 
Winch:  1200  lbs. 
Cable;  4200  lbs. 
No  Guys  required 
when  mounting 
against  house. 

For  completely 
freestanding  in- 
stallatlon,  use 
RB-61 B  or 
FB-61B  below. 


2*0  0 


ie' 


■S.5  O.D. 


IQ 


4  J'O.D. 
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^"^j 


S"  O.D. 


20 


m^n 


REGULAR  PRICE 

•395" 
SALE  PRICE 

•349 

TT45B 
Features: 

Max  Height:  45' 
Min.  Height:  22" 
Weight:  250  lbs. 
Winch;  1200  lbs. 
Cable:  4200  lbs. 

Mo  Guys  required 
when  mounting 
against  eve  of 
house. 

For  completely 
freestanding 
installation,  use 
RB45B  or  FB45B 
below. 


ro.D. 


3.5*  0  D. 


4.5  O.D. 


_.i 
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WIND  LOADfMG 
Tower     Height    Sq.  FL 

ST  770 

63 

n 

Square 

Footage 

Based  on 

50MPH 

Wind 

7? 

to 

MT-61  a 

&3,    : 

te 

61 

12 

TT-45B 

37 

ie 

45 

12 

NEWI  Wilson  Electric  Winch 

Now  you  can  raise  and  lower  your  Wilson  Towef 

electrically*  The  electric  winch  wifl  replace 

the  hand  operated  winch.  Available  for 

^--^       use  on  the  TT^5,  MT-dl   and  ST-77 

^H    I       towers. 

I 


EW45  (TT45) 
EW-61  (MT^D 
EW-77  (ST  77) 


*249 

. .  '24' 


iASE  CHART 

TOWER 

WTDTH 

DEPTH 

TT^5B 

12"  X  n" 

30' 

FB45B 

30")(30'' 

4'A' 

RB45B 

30" X  30" 

4A' 

MT-61  B 

IS'^scie'' 

r 

FB^1B 

3'  x3* 

5}4' 

RB-61  B 

3'k3' 

5>i' 

ST-77B 

See  Below 

RB'77B 

r/^'  iiZ%' 

6' 

RamotB  Switch  .  , 

Wilson  Systems  uses  a  high  strength  carbon  steel  tube  manufactured  especiaHy  for  Wilson  Systems.  It  is 
25%  stronger  than  conventional  pipe  or  tubing.  The  tubing  size  used  fs:  2"  &  314  "^-.095;  4%''B  6'*-.125;  8" 
-134.  All  tubing  fs  hot  dip  galvanked.  Top  section  is  2"  0,D,  for  proper  rotor  and  antenna  mounting- 

The  TT-45B  and  MT-61  B  come  complete  with  house  bracket  and  hinged  base  pEate  for  against-house  mount- 
ing. For  totally  freestanding  instaflation,  use  either  of  the  tilt  over  bases  shown  below. 

The  ST-77S  cannot  be  mounted  against  the  house  and  must  be  used  with  the  rotating  tilt-over  base  RB-77B 
shown  below. 


^^ 


TILT-OVER  BASES  FOR  TOWERS 


FIXED  BASE 

The  FB  Series  was  designed  to 
provide  an  economrcal  method  of 
moving  the  tower  away  from  the 
house.  It  will  support  the  tower  in 
a  cortipletely  free-standing  vertical 
position,  while  also  having  the 
capabilities  of  tilting  the  tower 
over  to  provide  an  essy  access  to 
the  antenna.  The  rotor  mounts  at 
the  top  of  the  tower  in  the  con- 
ventional manner,  and  will  not  ro- 
tate   the    complete    tower. 

FB-45B...112  ll»...*169*" 
FB-61B...169  lbs...*244" 


J 

4 

f 

CHRISTMAS  SPECIAL  SALE 

Call  Factory  Direct 

1  -800-634-6898 


ROTATING  BASE 

The  RB  Seines  was  designed  for 
the  Amateur  who  wants  the  add- 
ed convenience  of  being  able  to 
work  on  the  rotor  fromi  the 
ground  position.  This  series  of 
bases  will  give  that  ease  plus  r*D- 
tate  the  complete  tower  and  an- 
tenna system  by  the  use  of  a 
heavy  duty  thrust  bearing  at  the 
base  of  the  tower  mountmg  posi- 
tion, while  still  bemg  able  to  tilt 
the  tower  over  when  desiring  to 
make  changes  on  the  antenna 
system. 

RB-45B...144  lbs...*234''> 
RB-61  B...229  rbs../309''' 
RB-77B...300  lbs...M63'« 

Order  the  CMR/STMAS  SPECIAL i 

Prices  Eft ectfve  1  M  -80  thru  1 2-31  80 


i^ 


Tilting  the  tower  over  is  a 
one-man  task  with  the  Wil- 
son bases.  {Shown  above  is 
the  RB61B.  Rotor  is  not 
included) 


IV  s  I 


WILSON 

SYSTEMS.  INC. 


4286  S,  Polaris  Ave.  •  La$  Vegas,  Mevada  891 03 


WILSON  SYSTEMS,  INC,  PRESENTS 

CHRISTMAS  SPECIAL  THE  SYSTEM  40  TRIBANDER 

3  MONOBAND  ANTENNAS  IN  ONE  -  EACH  WITH  FULL  MONOBAND  PERFORMANCE 


1 


^^^^^^■ww 


REGULAR  PRICE 

*374» 

CHRISTMAS  SPECIAL 

♦337»5 


•  FDR  THE  SEROUS  DXer  WHO  WAMTS  MONOBANDERS  ON  10  15-20 

•  FOUR  FULL  SIZE  20  MTR  ELEMENTS  WITH  10  dbd  GAIN  AND  25  db  FiB 

•  FOUR  WIDE  SPACED  15  MTR  ELEMENTS  WITH  10  dbd  GAIN  AND  20  db  F/B 

•  FIVE  WIDE  SPACED  10  MTR  ELEMENTS  WITH  11.5  dbd  GAIN  AHO  20  db  F/B 

•  ONLY  ONE  fEED  LINE  REQUIRED 

•  HEAVY  DUTY  BALUN  INCLUDED 

•  DESIGNED  WITH  NO  INTERACTIONS  BETWEEN  ELEMENTS 

•  ALL  DRIVEN  AND  DIRECTOR  ELEMENTS  ARE  INSULATED  FROM  BOOM 

•  SAME  QUALITY  HARDWARE  AS  USED  IN  ALL  WILSON  ANTENNAS 

-SPBCiFlCATiONS- 

Mix,  Pwr,  Input .,....,..,,,_  Legal  Lmit        Longest  Element. * . . ,  36 ' 
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VSWR  @  Res 1.2:T 

Impedamcs 50  ohm 

F&ed  Method  ....  .....  8alun  Supplied 

Matching  Method ModtHed  Beta 

F/B  Ratio  ..........,  =  ,  +  ,..**  See  Above 

Gstn , See  Above 


Turning  Radius 22  '6" 

Boom .^ , 26 ' 

Surface  Area , , , ,  12.1  sq.  ft, 

Wirtd  LoadJrrg  ®  80  mph 309  lbs. 

Assem.  Weight , . . . ,  75  (bs. 

Shipping  Wepght 95  lbs. 
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1  WfLSON  SYSTEMS,  INC    -^  4286  S.  PoleriS                   FACTORY    DIRECT   ORDER    BLANK                                                 ToH  Free  Order  Number  | 

1  u. ve^..v 89103 -(7oai 7^7401       CHRISTMAS  SPECIAL  SALE     1-800^634^6898  % 

1   Qtv. 

MofJal 

Descrfptinr' 

Shipping 

Pricf 

Qty. 

Model 

Descfiptiorf 

Shipping 

Price    1 

SY40 

1 0  B%  Tribsnder  for  10,  1  ^,  20  Mtrs. 

UPS 

337.95 

RM  1 

P  emote  Switch  for  EW 

UPS 

24.95    1 

SYse 

6  Ele  Tribandar  far  10,  1G,  20  Mtf^s 

UPS 

199.96 

TT45B 

Fr6i«tanding  45 '  Tubular  Tower 

TRUCK 

34^95    1 

SY33 

3  Elo.  Tribandar  for  10,  IB,  20  Mtrs. 

UPS 

149.95 

RB^58 

Hotatjing  tiase  for  i  i  -AbB  w^tiit  over  tftnture 

TRUCK 

234,95   , 

33^  MK 

40  Mtr.  Mod  Kit  lor  SY33  &  SY36 

UPS 

59.9^ 

FB^ES 

FiKsd  Base  for  IT -453  w/tiit  over  ffiature 

TRUCK 

169.95   I 

WVIA 

TfSp  VertM;::^!  for  10^  f^,  20.  40  Mtrs. 

UPS 

59.9^ 

MT-61B 

Freestanding  til  '  Tubuiaf  Towof 

TflUCK 

579.95   ' 

GB1 

Ground  Radial^  for  WV-I A 

UPS 

12.95  1 

RB-619 

Rotating  Base  for  MT-61B  wftilt  over  feature 

TRUCK 

309.95   ' 

M^20A 

4  Eiements  on  20  Mtrs. 

UPS 

174,95 

FB-61B 

P'n^  Bae«  for  MT-61 B  w/tift  over  fiaat jre 

TflUCK 

244  95  1 

M515A 

5  Elements  on  15  Mtrs. 

UPS 

139.9& 

ST-77B 

Freestanding  77 '  Tubiilar  Tower 

TRUCK 

994.95  1 

M520A 

5  Elements  gn  20  Mtrs. 

TRUCK 

224.95 

RB-779 

Rotating  Base  for  ST-77B  w'tilt  over  feature 

TRUCK 

463.95   1 

IV1410A 

4  Elements  art  }  0  Mtr^. 

UPS 

74.9S 

GK^6 

Guying  Kit  far  GT-46 

UPS-TRK 

74.95  1 

ACCeSSOfllES 

GK-45B 

Guying  Kit  for  TT-45a 

UPS-TRK 

€9.95  1 

T^X 

Tail  Twister  Rotor 

UPS 

274.95 

GK-61 B 

Guying  Kit  for  MT-61  S 

UPS-TRK 

79.35  1 

H[>73 

AJUarMse  Heavv  Duty  Rotor 

UPS 

109.9S 

GK-77B 

Guying  Kit  for  ST-77B 

UPS-mK 

S2m  J 

RC-BC 

a/C  flotor  Cable 

UPS 

iB<;m. 

WTB-1 

Thrust  Bearing  for  Top  of  Rotating  Towers 

UPSTRK 

59.S5j 

RGSU 

RG-BU  Fosrn  Coaxial  Cable  -  Ultra  Flex 
c^rkt&r  conductor,  1 1  guas* 

UPS 

28cm. 

C  hristmaji  Prices  Effective  Nov .  1  -  Dae  31,  1 980                l^^vad i 
Ship  C.O^P.  r     Ch^k  anciosed  □     Ch&rge  to  VfSA  D 

Card  No 

EW-45 

W5!son  Electric  Winch  for  TT-45B 

UPS 

249.95 

i  Resifle-nts  add  5ai^  Tex      ■ 

EW-ai 

WJison  Etectric  Winch  for  MT-61 

UPS 

249  95 

M&sterChgrge  D                - 

EW-77 

Wilson  Electric  Winch  for  ST^77 

UPS 

249,95 

Empires                          ■ 

d  50'  muit/pfes. 
ut  notice, 
jded  In  Above 

Bank  Nd. 

Signature 

1                                                                   NOTE: 

1            Of\  Coaxial  and  Rotor  Cable,  mmimt/m  order  fs  100'  an 

Warr 
Streu 

le  _ 

Phone                                      1 

1                     Prfc&s  and  spaciflcations  subject  to  change  witho 

pr 

1 
1 

'               Ninety  (901  Day  Ltmtted  Warrenty— Shipping  Not  Inch 

City 

StatH 

Zir 

^  ^  ■ 

■  H  M 

1  w  M  ■ 

■  H  B  1 

■  M  9F 

rices  and  speci^ficationa  subject  to  changid  Without  no 

tice.  ■  ^ 

M  H  H 

Signalcraftm  Preseals 
The  Most 

Automatic  Computing 

Pimer  meters 
In  Amatenr  Radio! 


[iE2!^ 


MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state*oHhe-art  technology 
that  is  incorporated  in  their  8 ig  Brother, 
the  Model  30.  Never  again  will  you  have 
to  bother  with  SWR  "caHbrate"'  controls 
and  switches!  Signalcrafters'  custom 
integrated  circuit  makes  power  and 
SWR  measure ment  a "handsoff" opera- 
tion by  automatically  computing  SWR 
The  result  rs  unparalleled  accuracy  and 
ease  of  operation. 

FEATURES: 

•  CUSTOM  IC-Computes  SWR  from 
the  level  sensed  on  the  transmission 
line  independent  of  the  power  level 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scale  of  the  meter  with  unequaled 
accuracy, 

•  RUC;CED  TAUT  HAND  METERS- 

Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated. 

•  HEAVV  DUTY  CAOINETS-Hand- 

some  heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  market  today. 

•  TWO  MODES-PEAK  OR  AVER- 
AGE—The  amateur  may  choose  be- 
tween either  peak  or  average  power 
readings, 

•  POWER  REQUIRE MENTS-Due  to 

the  advanced  low  current  design, 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
or  field  day  operation.  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor. 

•  AITRACTIVE 
AFFORDABLE  PRICING 

'Model  31 A  (0  to  200w) 
31B(0to20w) 

.....,.,  only  $149.00 

Model  32A  fO  to  200w,  0  to  2000w) 
32B  (0  to  20w, 
OtoSODw) 

..,..,..  only  $169.00 

SIGNALCRAFTERa  INC/ 

5460  BUBNA  VISTA  DRIVE 

SHAWN FE  MISSION,  KANSAS 66205 

»13  262-6565:  TELEX  42^171 

An  Signa^faflan  pfoducis  ve  <ittii$fi«d  «ngine«f«cr 
aif>dpfQdiJCfl4iiitivUSA  l^tnHtnchHJaiitKfifiviglofli^ 
U  SA  VISA  and  Mmtef  CHanl«  «ccaplKl,  Kmui  R»a- 
dents.  plAue  add  Tt  percent 


«^  ReAd^  Sefvtce^&^€  p*g^  22$ 
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Cofileff  Radio 

CONLEY  RADIO  SUPPLY  OFFERS  YOU 
SENSATIONAL  PRICES  WITH  EXCEPTIONAL 
SERVICE. THE  NUMBER  ONE  OUTLET  IN  THE 

NORTHWEST       Red  Hot  Prices  From  Conley  Radio 


T5-120S  $E99.9S 

ORDER  YOUR  NEW... 
KENWOOD  TR-2400 

S  2  METER  PROGRAMMABLE 
H.IWITH  NICADS,  CHARGER 
AND  RUBBER  ANTENNA 

$395.00 

*TS-180/W  DFC. 
$1149.95 

'^'S  pedal  sale,  limited  offer, 
call  for  quote 
Other  Kenwood  gear  we  stock... 

Model        List  Price 

TS-180S/DFC$1149.95  TS8Z0  TRWiSCEIHER  86900 
TS-5Z0  SE 

TS-120S 

PS-30 

R-1000 

IR-2400 

TR-7800 

TR-9000 

TL-922A 


IC-251A  LIST  PRICE  $699.00 

CASH  PRICE  $599.00 


IC-2S5A 
^  LIST  PRICE  $389.00' 

Other  ICOM  gear  we  handle. 


Model 

IC-2SS 

IC-2U 

IC-701/S 

IC-551 

IC-551D 

IC-260A 

IC-251A 

IC-2AT 


List  Price     Cash  Price 


$629.95    R-IOOORECEIVER        MsioO  "'■^* 


$699.95  TR  83O0  450  Mh?. 
tiiQ  m  TRANSCEIVER  mm 

*Uy,UU  n.g20  RECEIVER      1099.00 

$495,00  TS  600  6  M,  TRANS    799.00 

$395.00  SM  220  MON  SCOPE   349.00 

$399  95  8S  5  PAN  ADAPTER    ?5.00 

OQQQc  BS S  PAN  ADAPTER     75.00 

J:,llll  ^^-5  OIGDISPUV     199.00 
*^"'™  CALL  FOR  OUR 

LOW  QUOTE 

^We  will  meet  or 
beat  any  reasonable  offer 

OVER  50  MAJOR  LINES  OF 
EQUIPMENT  AND 

AMATEUR  ACCESSORIES 


$389.00 
$870.00 
$1375.00 
$449.00 
$849.00 
$489.00 
$699.00 
$249.50 
$229.50 
$199.50 


$329.00 
$GS9.00 
$1195.00 
$399.00 
$769.00 
$439.00 
$599.00 


With  Akaline  Bateries 


The  FT-707 

has  the  new  WARC  bands 


$810.00 
Cash  Price  $729.00 

Other  Yaesu  gear  we  carry 


$942.00 
$1535.00 
S1045.0O 
$145.00 
$139.00 
$125.00 
$810.00 
$279.00 
$162.00 
$175.00 

$399.00 
$370.00 


$849.95 

$1379.00 

$939.00 


No  Sales  Tax  in  Montana. 

Write  or  Call  for  Catalog 

Ml  ITEMS  F.O.B.  BILLIHGS.  MOMTINA 
CERTIFIED  CHECK.  M.O.  OR  SHIPPED  COD  UPS. 

NO  SALES  TAX 
CALL  TODAY 

406-259-9554 

318  N.  16th  Street  Billings,  Mt  59101 


MODEL 

R-IOIZD 

FT-901  DM 

FT107 

FP107E 

FP107 

DMS^IO? 

FT-707 

FV-707  DM 

fP-707 

FV-IOIZ 

FT-207 
FRG-7 


LIST  PRICE  CASH  PRICE 


729.00 

$249.00 

$145.00 

$157.50 

$375.00 
$329.00 


73  Magazine  •  November,  19B0    89 


Direct  Printing  FAX 

get  photographic-quality  reproduction 

for  6C  a  copy 


Dr.  Ralph  E.  Taggart  WB8DQT 
602  South  leffGrson 
Mason  Ml  48854 


Fig.  1.  A  single  GOES  frame  as  reproduced  on  the  FX-1 P  photographic  facsimile  recorder. 
This  frame,  representing  evening  infrared  imagery,  covers  most  of  North  America. 
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There  are  two  major 
approaches  to  display- 
ing weather  satellite  pic- 
tures—CRT systems  where 
the  image  is  read  out  slowly 
on  the  face  of  a  television- 
like picture  tube  and  re- 
corded on  PolaroidTM  or 
roll  film,  and  facsimile  (fax) 
systenis  where  the  image  is 
printed  directly  onto  some 
sort  of  recording  paper. 
CRT  systems  lend  them- 
selves to  multi-mode  ser- 
vice and  present  few  me- 
chanical problems  in  con- 
struction but  have  the 
disadvantage  of  either 
using  expensive  Polaroid 
film  with  its  small  print  for- 
mat or  if  roll  film  is  used,  a 
time  delay  involved  in  film 
processing  and  printing.  Fax 
systems  require  some  con- 
siderable mechanical  work 
to  get  them  working  right, 
but  they  can  provide  a 
good-sized  image  at  com- 
paratively low  cost. 

Perhaps  the  best  ap- 
proach in  terms  of  quality  is 
the  photographic  facsimile 
recorder  in  which  the  image 
is    printed    directly    on    a 


piece  of  paper  using  a 
modulated  light  source. 
Picture  quality  can  be  very 
high  with  this  option  but 
you  pay  for  the  quality  with 
some  operational  prob- 
lems The  paper  must  be 
loaded  and  printed  under 
darkroom  safetight  condi- 
tions and  one  must  main- 
tain a  stock  of  processing 
chemicals  to  handle  the  ex- 
posed photographic  paper. 

My  first  photographic 
facsimile  system  (described 
in  the  September  and  Oc- 
tober, 1975,  issues  of  73 
and  in  the  first  edition  of 
the  Weather  Satellite  Hand- 
book], was  a  hybrid  unit  us- 
ing both  tubes  and  solid- 
state  devices  with  the  me- 
chanics constructed  of 
readily  available  hardware 
items.  This  unit  worked  very 
well  and  I  have  lost  track  of 
the  number  of  times  it  has 
been  duplicated  by  various 
operators. 

In  preparing  for  the  sec- 
ond edition  of  the  satellite 
handbook,  I  undertook  the 
redesign  of  the  photofax 
system  to  convert  it  com- 
pletely to  solid-state  tech- 
nology with  an  updated  and 
improved  set  of  mechanics. 
It  was  desired  to  make  the 
unit  compatible  with  GOES 
WEFAX  transmissions  while 
at  the  same  time  permitting 
modifications  for  the  new 
series  of  TIROS/NOAA  po- 
lar  orbiting  weather 
satellites  The  project  was 
completely  successful,  as 
shown  in  Fig,  1  where  a 
typical  GOES  WEFAX 
frame  is  represented* 

For  some  time,  however, 
I  have  been  looking  for  suit- 
able alternatives  to  photo- 
graphic paper  as  a  record- 

ing  medium.  What  was 
needed  was  a  direct-print- 
out medium  that  would 
produce  a  print  directly 
without  the  need  for  paper 
processing  or  darkroom 
operations. 

One  promising  avenue 
involved  various  kinds  of 
electrosensitive    papers    of 
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Fig.  2.  An  example  of  visible  light  imagery  (COtS  D,  a  replacement  for  GOtS  Lj  printed 
on  the  FX-2E  direct-printing  fax  recorder.  COtS  D  had  drifted  several  degrees  north  of 
the  equator  when  this  picture  was  acquired  and  the  downlink  signal  was  noliceahlY 
noisy.  Despite  this,  the  machine  printed  a  quite  acceptable  picture. 


the  type  used  in  the  ubiq- 
uitous Western  Union  Desk- 
fax  machines.  These  papers 
incorporate  a  black  base 
layer  with  a  white  surface 
coating.  A  printing  voltage 
is  applied  to  the  paper  sur- 
face by  a  wire  stylus,  and 
beyond  a  certain  threshold 
voltage  (usually  35'40  V) 
the  white  surface  coating 
begins  to  burn  away.  The 
higher  the  voltage,  the 
more  the  white  layer  is 
removed,  producing  a 
darker  and  darker  trace.  At 
about  240  V,  all  of  the  sur- 
face will  burn  away,  leaving 
a  completely  black  trace. 


Although  many  satellite 
experimenters  have  used 
the  Deskfax  approach,  the 
results  usually  leave  some- 
thing to  be  desired.  The 
original  Deskfax  units  are 
designed  to  transmit  print- 
ed messages,  and  the  video 
circuits  will  not  produce  a 
reasonable  gray  scale  with- 
out meticulous  adjustment. 
The  papers  that  are  com- 
monly sold  with  the 
machines  also  leave  some- 
thing to  be  desired  in  terms 
of  gray-scale  fidelity.  Con- 
siderable progress  has  been 
made,  however,  in  the  for- 
mulation of  such  electro- 


sensitive  papers,  and  after 
spending  considerable  time 
on  the  test  bench,  a  modi- 
fied version  of  the  photofax 
circuit  was  developed  that 
will  print  pictures  of  photo- 
graphic quality  on  a  paper 
marketed  by  Xerox  "^  for 
use  with  their  Telecopier^'^ 
phone-tine  office  fax 
systems. 

Fig.  2  shows  the  results 
obtained  with  the  new  pa- 
per. Comparing  the  picture 
with  that  of  Fig.  1  indicates 
that  indeed  it  is  possible  to 
obtain  photographic  quali- 
ty with  a  direct-printing 
paper 
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Fig.  3.  FX-2E  direct  printout  of  a  near-overhead  pass  in  the  Great  Lakes  area.  This  TIROS 
N  visibte-light  imagery  was  acquired  on  76  March  1979  (orbit  #21771  ^^^  shows  the 
Great  Lakes,  southern  Canada,  and  niost  of  the  eastern  US.  A  line  of  snow  from  a  recent 
storm  angles  across  the  lower  peninsula  of  Michigan  while  the  ice  breakup  has  already 
begun  in  Lake  Superior.  The  lower  Great  Lakes  are  essentially  ice-free.  Lake  Nippagon, 
directly  north  of  Lake  Superior,  is  still  frozen  and  snow-covered,  as  is  James  Bay  at  the 
upper  margin  just  right  of  center.  This  pass  was  received  using  the  omni-directional  VHF 
antenna  described  in  chapter  2  of  the  Weather  Satellite  Handbook- 


The  advantages  of  this 
kind  of  system  are  many. 
The  paper,  unlike  direct 
printing  papers  used  in  elec- 
trolytic fax  recorders,  is  dry 
and  requires  no  special 
storage  conditions  — you 
treat  it  simply  like  ordinary 
office  bond.  The  paper  is 
not  light-sensitive,  so  it  can 
be  handled  under  normal 
room  lighting  conditions, 
thus  simplifying  satellite 
station  operations.  The  pic- 
ture prints  out  directly,  and 


the  image  is  available  im- 
mediately without  the  need 
for  any  sort  of  processing. 
The  image  is  a  true  black 
and  white  rendition  — as  op- 
posed to  the  sepia  tones 
commonly  achieved  with 
electrolytic  papers  — and 
the  image  will  not  fade  or 
discolor  when  displayed  or 
stored.  All  in  all,  a  most  sat- 
isfactory system  for  GOES 
WE  FAX  image  display! 

As  an  added  bonus,  it  is 
quite   possible  to  use  the 


basic  fax  system  with  minor 
modification  for  display  of 
the  new  TIROS  N  polar  or- 
biting satellite  imagery  as 
shown  in  Fig.  3. 

The  direct  printing  fax 
recorder,  designated  as 
model  FX-2E,  will  be  de- 
scribed here,  and  in  parts  II 
and  III  of  this  article,  the 
mechanical  and  electronics 
assembly  details  will  be 
presented,  along  with  com- 
plete alignment  and  opera- 
tion instructions.  All  of  the 


information  needed  to 
reproduce  the  unit  will  be 
included,  as  will  details  on 
use  with  the  TIROS  satel- 
lites. As  an  added  bonus,  if 
you  want  a  photographic 
rather  than  direct-printing 
recorder,  modifications  in 
that  direction  also  will  be 
described.  The  FX-2E  is 
marketed  commercially  by 
METSAT  Products  so  that 
circuit  boards  and  fax  me- 
chanics sets  are  available 
for  those  desiring  to  bypass 
that  part  of  the  project.  For 
those  who  don't  want  to 
build  at  all,  wired  and 
tested  FX-2E  units  also  are 
available. 

Video  Format 

I  have  described  the 
GOES  WE  FAX  video  format 
in  an  earlier  article  in  73 
(November,  1978),  so  I  will 
not  go  into  extensive  detail. 
Basically,  we  are  dealing 
with  an  amplitude-modu- 
fated  video  tone  in  which 
minimum  amplitude  (ap- 
proximately 4%]  corre- 
sponds to  black  and  full 
amplitude (98-1 00%)  corre- 
sponds to  white.  Video  is 
transmitted  at  the  rate  of  4 
lines/second  [240  lines/min- 
ute) for  200  seconds,  result- 
ing In  an  800-line  picture. 
The  FX''2E  is  capable  of  ^Ful- 
ly  resolving  this  picture  de- 
tail with  a  6.75-inch-square 
picture  format 

The  TIROS  video  stand- 
ards are  similar  with  regard 
to  the  subcarrier  modula- 
tion and  compatible  in 
terms  of  line  rate.  In  the 
TIROS  format,  however,  we 
are  dealing  with  a  240-line/ 
minute  format  involving 
alternate  lines  of  visible 
and  infrared  (IR)  data,  IR 
subcarrier  levels  tend  to 
stay  so  close  to  100%  that 
if  daylight  displays  are 
printed,  you  do  not  need  to 
blank  the  unwanted  data 
lines.  If  you  print  a  daylight 
pass,  you  will  get  simply  the 
visible  light  display. 

Two  different  transmis- 
sion  modes  are  used  at 
night  In  one  of  these,  the 
visible  channel  is  black  and 
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it  is  necessary  to  blank  out 
the  alternate  lines  of  visible 
data  to  display  the  IR.  In 
the  other  mode,  the  visible 
channel  segment  is  filled 
with  IR  data,  and  in  such  a 
case,  the  IR  can  be  dis- 
played without  line  blank- 
ing. More  on  this  subject 
later. 

Principles  of  Operation 

Fig.  4  shows  a  simplified 
diagram  of  a  drum-type  fac- 
simile system,  The  record- 
ing   paper    is    wrapped 
around    a   drum   which    is 
rotated  at  240  rpm  to  pro- 
vide the  line  scanning.  This 
240-rpm  rate  must  be  con- 
trolled precisely  if  the  pic- 
ture is  to  stay  in  sync,  so  a 
synchronous  motor  is  used 
for  the  drum  drive  with  the 
motor  drive  signal  locked 
to  the  satellite   subcarrier 
using  a  phase^locked  loop 
IC   with   digital   frequency 
dividers.  The  printing  volt- 
age is  apphed  to  the  paper 
by  a  wire  stylus    Vertical 
scanning    is    provided    by 
moving  the  stylus  carriage 
assembly  along  the  length 
of  the  drum  at  a  controlled 
rate  using  a  threaded  rod 
driven  by  another  synchro- 
nous   motor.    The   traverse 
rate   is   dependent   on   the 
drum    diameter    and    the 
drive  rod  thread  pitch.  With 
the  system  to  be  described, 
a  40-rpm  motor  is  used  for 
WEFAX    display    while    a 
20-rpm    motor   is   used   for 
TIROS  pictures    The  speed 
requirements      of     the 
traverse  drive  are  not  nearly 
as  critical  as  those  for  the 
drum,  so  the  traverse  motor 
may    be    driven    from    ac 
mains. 

Circyit  Functions 

Figs.    5-9    comprise    the 

schematic  for  the  active  cir- 
cuits for  the  FX-2E.  Most  of 
the  active  components  are 
on  the  large,  main  control 
circuit  board  and  carry  part 
designations  below  100 
(R15,  C26,  UIO,  etc.).  Main- 
frame components  carry 
part  designations  from  200 
to299(T201,etca 


Video  circuits.  Incoming 
video  enters  at  )201 
(VIDEO  IN)  and  is  applied 
across  the  WHITE  SET  con- 
trol [R201).  This  functions 
as  the  video  gain  control, 
setting  peak  signal  levels  in 
the  video  chain.  U1  func- 
tions as  an  active  bandpass 
filter  centered  on  the 
2400^Hz  subcarrier  frequen- 
cy with  unity  gain  and  a 
bandwidth  of  about  1600 
Hz.  Despite  its  simplicity, 
the  circuit  does  a  very  good 
job  of  reducing  the  effect 
of  noise  located  outside  of 
the  video  passband.  U2  is 
an  audio  power  amplifier 
which  provides  a  power 
boost  for  the  video  detec- 
tor T101  is  an  output  trans- 
former driven  through  the 
8-Ohm  winding  by  U2  and 
provides  a  voltage  step-up 
to  drive  the  full-wave  video 
detector  consisting  of 
D1-D4.  The  video  detector 
drives  the  print  control  tran- 
sistor, Q1, 

To  understand  the  opera- 
tion of  the  printing  circuit, 
keep  in  mind  that  stylus 
voltages  below  35  V  will  not 
affect  the  paper,  producing 
white,  while  a  voltage  of 
about  240  V  (at  our  drum 
speed)  will  burn  away  all  of 
the  surface  coating  to  pro- 
duce black.  Intermediate 
voltages  in  the  range  of 
40-240  V  will   produce  in- 


termediate gray-scale 
tones.  The  collector  load 
resistors  and  zener  diodes 
for  Q1  establish  this  voltage 
range.  With  minimum  sub- 
carrier  amplitude  (black), 
there  is  little  drive  for  Ql 
from  the  detector  so  that 
the  voltage  at  the  junction 
of  RIO  and  R9  is  limited  to 
240  V  by  D5  and  D6,  two 
series-connected    120-V 


zener  diodes.  With  full  sub- 
carrier  amplitude,  Ql  is 
driven  hard  by  the  detector 
and  is  essentially  fully  ''on/' 
The  voltage  at  the  junc- 
tion of  R9  and  RIO  is  then  a 
function  of  the  values  chos- 
en for  the  resistors  They 
have  been  chosen  so  that 
with  full  drive  we  get  about 
30  V,  It  is  impractical  to 
derive  the  printing  voltage 
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Fig.  4.  Diagrammatic  representation  of  the  direct-readout 
fax  system.  The  electrosensHive  paper  [A]  is  wrapped 
around  a  drum  which  is  rotated  at  the  240-fpm  line  rate  by 
a  synchronous  motor  (Bl  Sync  circuits,  driven  by  the 
video  signai  provide  a  precision  SO-Hz  reference  to  the 
power  amplifier  which  provides  the  operating  voltage  for 
the  drum  motor.  The  video  circuits  provide  a  sty  fas  (C) 
with  the  proper  marking  voltage.  The  stylus  is  supported 
by  a  carriage  (D)  that  moves  along  the  drum  at  a  con- 
trotted  rate  established  by  a  threaded  drive  rod  (E)  and  a 
traverse  motor  (F).  The  carriage  is  supported  in  a  track  (C) 
to  provide  smooth  scanning  for  the  stylus. 
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Fig.  5.  Video  circuits.  Parts  values  for  Figs.  5  through  9  can  be  found  at  the  end  of  the  ar- 
ticle. Parts  numbered  1-99  are  on  the  main  circuit  board,  101-199  are  on  the  drum 
amplifier  board,  201-299  are  on  the  mainframe,  and  301-399  are  on  the  recorder 
mechanics  assembly. 
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Fig.  6.  Phase  lock  and  sync  circuits. 
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Fig.  7.  Phase-controt  circuits. 
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f fg.  8.  Drum  Amplifier  circuit 


directly  from  the  collector 
circuit  of  Q1  since  the  print 
voltage  would  be  affected 
by  the  voltage  drop  in- 
duced  by  the  stylus  cur- 
rent—up to  40-45  mA.  We 
get  around  this  by  applying 
the  control  voltage  devel- 
oped at  the  junction  of  R9 
and  RIO  to  the  base  of  Q2. 
Q2  is  effectively  function- 
ing as  a  pass  transistor  regu- 
lator, tracking  the  voltage 
variations  at  its  base.  The 
voltage  at  the  emitter  of  Q2 
is  essentially  the  same  as 
that  at  the  base  (less  the 
small  collector-emitter 
voltage  drop),  but  with  the 
advantage  that  the  print 
voltage  is  no  longer  current- 
dependent.  S201  is  a  DPDT 
switch  to  energize  both  the 
traverse  motor  and  stylus 
when  printing  or  just  the 
traverse  motor  when  reset* 
ting  the  system 

Syr^c  circuits.  The  basis 
of  the  sync  system  is  a 
phase-locked  loop  circuit 
locked  to  the  2400-Hz  sub- 
carrier.  This  permits  the 
60-Hz  drum  drive  signal  to 
be  derived  via  digital  fre- 
quency division.  This  ap- 
proach has  the  advantage 
that  the  recorder  will  han- 
dle the  speed  variations  in 
tape-recorded  signals  as  ef- 
fectively as  it  does  "live'' 
signals  directly  from  the 
satellite.  An  NE567  tone 
decoder  IC  is  used  to  pro- 
vide the  phase-locked  func- 
tion. This  chip  has  an  ad- 
vantage over  the  more  com- 
monly used  565  chip  in  that 
a  control  transistor  in  the 
567  can  be  used  to  provide 
an  unambiguous  indication 
that  the  chip  is  locked  to 
the  subcarrier  The  internal 
vco  of  the  567  is  set  to  free- 
run  at  2400  Hz  using  the 
VCO  ADJ  control  (R202).  A 
sample  of  the  subcarrier 
signal  is  routed  to  the  567 
(U3)  via  C11  and  the  inter- 
nal vco  locks  to  and  tracks 
the  subcarrier  signal.  The 
567  was  not  designed  to 
provide  direct  interfacing 
with  the  vco,  but  this  is 
achieved  using  Q3  as  a  buf- 
fer. 
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When  the  vco  locks  to 
the  subcarrter,  an  internal 
control  transistor  pulls  low 
and    lights    the    vco    lock 
lamp  [L201).  If  L201  fails  to 
light— due,  for  example,  to 
using  someone  else's  tape 
that  is  considerably  off  the 
correct    speed  — R202    can 
be  adjusted  until  a  lock  is 
indicated    by    L201.    The 
2400-Hz  signal  from  Q3  is 
routed  through  a  series  of 
phase-control  gates,  U9,  to 
be   discussed   shortly,   and 
on  to  the  frequency  divid- 
ers, U10  and  U11.  U10  pro- 
vides a  division  of  10,  while 
U11    divides    by    4;    this 
results   in  a  60-Hz   output 
from  Un.  This  60-Hz  signal 
is  buffered  by  a  series  of 
NAND  gates  (U12)  and  then 
sent  through  the  motor  con- 
trol   switches    (S204    and 
S205)  to  an  LC  filter  con- 
sisting of  T202  and  C201. 
This    combination    is    reso- 
nant  at  60  Hz  and  shapes 
the    square-wave    signal 
from  U12  to  an  approxima- 
tion of  a  sine  wave  needed 
for    the    motor    amplifier 
(U13), 

T3  can  be  any  small 
choke  between  about  5  and 
15  H.  Its  resistance  is  not 
important  as  it  does  not 
handle  any  significant 
power.  The  value  of  C201  is 
dependent  upon  the  choke 
value  you  obtain  Table  1 
lists  several  small  choke 
values  and  the  correspond- 
ing values  for  C201  to 
resonate  the  combination 
at  60  Hz.  Standard  value 
mylari"^  capacitors  can  be 
paralleled  to  yield  non- 
standard values  where  re- 
quired. 

The  60-Hz  waveform  is 
then  applied  across  the 
DRUM  LEVEL  control, 
R203,  and  on  to  the  drum 
amplifier,  U101.  U101  rs  a 
10- Watt  hybrid  power  am- 
plifier module  which  drives 
the  6.3-volt  windings  of  a 
63*Vn.2-A  filament  trans- 
former, T203.  T203  provides 
the  step-up  to  115  V  re- 
quired for  operation  of  the 
drum  motor.  R203  provides 
a  means  of  setting  the  out- 


C201(mF) 
1.41 
1,17 
1.00 

0.88 

oja 

OJO 
0.64 
059 
0.54 

0.50 
0.47 


i 


Table  h 

put  from  T203  to  precisely 
115-V  ac  under  load.  This  is 
not  particularly  critical,  as 
the  motor  will  usually  hold 
sync  over  a  100-140-V 
range.  This  motor  amplifier 
circuit  is  superior  to  most 
others  which  have  been  de- 
scribed in  that  it  is  quite  ef- 
ficient and  thus  produces 
little  heat  The  chip  does 
not  require  a  heat  sink  or 
cooling  fan  for  proper 
operation. 

Phasing  circuits.  Al- 
though the  sync  circuits  en- 
sure that  the  drum  operates 
at  the  correct  speed,  they 
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Fig.  9.  Miscellaneous  mainframe  wiring. 


are  not  sufficient  to  ensure 
that  the  start  of  a  video  line 
corresponds  to  the  point 
where  the  printing  stylus 
crosses  the  left  edge  of  the 
paper.  When  these  two  fac- 
tors do  not  coincide,  the 
picture  is  said  to  be  ''out  of 
phase"  and  would  have  to 
be  cui  and  reassembled.  To 
properly  phase  the  picture, 
we  need  to  do  several 
things: 


1)  Detect  the  start  of  a 
line  of  video; 

2)  Detect  the  point  in 
time  where  the  stylus  pass- 
es the  paper  edge; 

3)  Throw  the  drum  slight- 
ly out  of  sync,  wait  until  1) 
and  2)  coincide,  and,  final- 
ly, when  they  do,  snap  the 
drum  back  into  sync- 

Detecting  the  start  of  a 
video  line  is  relatively  easy, 
as  a  phasing  interval  pre- 


Fig.  TO,  A  photograph  of  the  main  video  circuit  board  in  the  METSAJ  version  of  the  fax 
system.  Parts  located  on  this  board  carry  parts  designations  betow  100  on  all  schematics. 
The  upper  group  of  components,  from  left  to  right,  includes  the  sync  detector  circuits  with 
the  5-V  regulator  below,  the  NE567  phase-locked  loop,  the  LM3dO  power  amplifier,  and  the 
741  video  input  filter.  The  center  row  of  components  includes  the  drum-trigger  monosta- 
bles,  the  various  control  gates,  and  the  frequency-divider  chips.  The  lower  group  of  com- 
ponents includes  the  high-voltage  transistors  and  the  video  detector  diodes. 
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Fig.  11.  The  power  supply  and  drum  amplifier  board  in  the  METSAT  version  of  the  fax  cir- 
cuit The  upper  half  of  the  board  contains  the  circuits  associated  with  the  RCA  SK3152 
drum  amplifier,  while  the  lower  half  contains  the  LV  and  HV  power  supply  components. 
Components  on  this  board  carry  parts  designations  from  100  through  199. 


cedes  each  WEFAX  frame 
during  which  white-levet 
video  is  transmitted,  inter- 
rupted by  black-levei  inter- 
vals of  10-12  ms  which  cor- 
respond to  the  start  of  each 
line  of  video.  Detection  of 
these  phasing  pulses  is  ac- 
complished by  Q4,  Q5,  U4, 
and  Q6.  They  comprise  a 
missing  pulse  detector  that 
generates  a  logic  high  at  the 
collector  of  Q6  for  the 
duration  of  the  phasing 
pulse. 

The  drum  position  in- 
dication is  provided  by  a 
smalt  magnet  on  the  drum 
which  passes  a  reed  switch 
once  during  each  revolu- 
tion. The  position  of  the 
magnet  and  switch  is  such 
that  the  switch  closes  just 
as  the  stylus  starts  its  scan 
of  the  paper.  This  switch 
closure  is  debounced  by  a 
long-period  (over  100-ms) 
single-shot  (U5)  which, 
when  triggered,  also  trig- 
gers a  short-period  (10-ms} 
single-shot  (U6)  which  pro- 
vides the  drum  sync  pulse. 


The  phasing  and  drum  sync 
pulses  are  monitored  by 
U7A,  which  produces  a 
logic  low  whenever  the 
drum-  and  line-sync  pulses 
coincide. 

The  previous  discussion 
has  shown  how  the  phase- 
sensing  circuits  work  — now 
let's  look  at  the  matter  of 
control.  If  you  think  back  to 
the  sync  discussion,  you 
will  remember  that  the 
2400-Hz  vco  signal  was 
routed  through  U9  prior  to 
entering  the  frequency- 
divider  network.  U9B  is  the 
critical  point,  for  whether 
or  not  the  2400-Hz  signal 
gets  through  U9  is  depen- 
dent  upon  the  state  of  pin  5 
of  U9B.  If  that  pin  is  high, 
the  signal  is  gated  through, 
while  if  it  is  low,  the  signal 
flow  \i  stopped.  Normally, 
U8  will  hold  that  pin  high, 
but  if  the  PHASE  switch 
(S206)  is  pressed  for  a  mo- 
ment, gates  U7B  and  C  lock 
up  so  that  a  low  appears  at 
the  output  of  U7D,  This  tog- 
gles U8  which  is  wired  as  an 


SPDT  switch.  While  before 
a  high  was  gated  through 
U8  to  control  U9B^we  now 
gate  through  the  Q  output 
of  the  trigger  single  shot 
(U6).  This  signal  is  high  ex- 
cept for  the  10-ms  drum 
trigger  interval  when  it  goes 
low. 

This  lOms  low  is  applied 
to  U9B  through  U8  and  in- 
troduces a  10-ms  counting 
error  in  the  gating  of  the 
2400-Hz  vco  signal,  throw- 
ing the  drum  slightly  out  of 
sync  [it  slows  down).  Note 
also  that  the  logic  state  of 
U7  which  initiated  this 
chain  of  events  also  causes 
L202,  the  PHASE  ERROR 
lamp,  to  light,  providing  a 
visual  indicator  that  the 
drum  is  now  running  out  of 
sync.  As  the  drum  is  running 
slightly  more  slowly  than  it 
should,  the  drum  and  phase 
pulses  should  begin  to  oc- 
cur closer  and  closer  to- 
gether,  When  they  coin- 
cide, as  determined  by  a 
low  at  the  output  of  U7A, 
U7B  and  C  snap  back  to 


their  original  state,  turning 
offthe  PHASE  ERROR  lamp 
and  producing  a  high  at  the 
output  of  U7D.  This  high 
toggles  U8  so  that  a  con- 
tinuous high  is  now  applied 
to  pin  5  of  U9B  and  the 
drum  returns  to  proper 
sync,  this  time  with  the 
drum  in  the  proper  phase 
relationship. 

As  can  be  seen,  drum 
phasing  with  WEFAX  sig- 
nals is  essentially  auto- 
matic—you press  the 
PHASE  switch  once  and  the 
circuits  take  care  of  the  de- 
tails. This  automatic  fea- 
ture will  not  work  with 
TIROS  imagery  since  there 
is  no  phasing  interval  with 
simple  black-level  pulses 
for  the  phase  pulse  detector 
to  operate  on.  It  would 
have  been  possible  to  de- 
sign a  second  pulse  detec- 
tor for  TIROS  — to  detect  7 
pulses  of  832-Hz  modula- 
tion for  the  start  of  IR  lines 
or  7  pulses  of  1040  Hz  for 
visible  lines  — that  could  be 
switched  in  in  place  of  the 
WEFAX  detector,  but  this 
would  have  increased  the 
complexity  of  the  circuit. 

Still  another  detector 
would  have  been  required 
for  240-line  transmissions 
from  the  Soviet  METEOR 
polar  orbiters.  Instead,  it 
was  decided  to  use  another 
approach  for  phasing  with 
polar  orbiters.  For  these 
spacecraft,  an  oscilloscope 
(or  even  a  CRT  satellite 
monitor)  is  triggered  by  the 
drum  trigger  pulse  at  1202, 
with  subcarrier  video  at 
j203  applied  to  the  vertical 
input.  The  display  is  ini- 
tiated by  the  drum  trigger 
pulse  and  the  position  of 
the  line  sync  pulse  is  easily 
noted  on  the  scope.  Phasing 
is  accomplished  by  repeat- 
edly pressing  S204  for  short 
intervals  while  observing 
the  display.  When  the  posi- 
tion of  the  satellite  sync 
pulse  matches  the  left  edge 
of  the  display,  the  picture  is 
properly  phased. 

Power  supplies.  Only  two 
basic  supplies  are  required. 
One  provides  +  24  V  for  the 
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Semiconductors 

Ul 

02 

U3 

U4 

U5,U6 

U7,UB,U9pU12 

U10 

U11 

U13 

U14 

U101 

01. Q2 
Q3,Q4.Q6,Q7 

05 

D1,D2,D3.D4,0101, 
D1 02,0103,07 
D5,D6 

Resistors  (Vi'W,  5% 

R1,R4 

R2 

R3,R17 

R6 

R6,R103 

RAR16,R19.R20,R21 

RS 

R9 

Rio 

R11,R104 

R12,Rie.R24 

R13,R23 

R14 
R15 
R22 
R101 

R102 
R201 
E202 
R203 

Capacitors  (0  =  disc 
A  =  aluminum) 

C1.C5,C14 

C2.C3.C4,C13 

O6,C8,C16,C104 

C7 

C9.C15,C109 

C10,C11 

C12,C101 

C17,C18 

CI  02 


Parts  List 

LM741CN 

LM380N 

NE567 

Ne555 

SN74121N 

SN74O0N 

SN7490N 

SN7493N 
LM340T-T2 
LM340T-5 
SK3152(RCA) 

S5020  (MO"n 

2N2219 

2N2907A 

1 N4007 

120-V.5'W,  10%  zener 

unless  noted) 

10k 
2200 
20k 
not  used 

4.7 

1000 

TOO 

3300  2-W.  10% 

47k  4-W,  10%  (four  47k  ^W.  10% 

in  series/parallel) 

2200  2-W,  10% 

470 

1500 

10k  [inear  taper  PC  pot  (SYNC  LEVEL) 


15k 
3000 

47 

10k  audio  taper  pot  (WHiTE  SET) 
5k  linear  taper  pot  (VCO  ADJ) 
10k  audio  taper  pot  {DRUM  LEVEL) 

ceramic,  M  =  dipped  mylarTW,  T  =  tantalum, 

I^^F,  35^VT 
0.01-mF,  50- V  M 
0.1-|jF,  SO^VD 
470-^F,  16-V  A 
0,047-mF,  50-V  M 
2.2'mF.  36  V  T 
4.7-^F.  35-V  T 
IO-hF.  25'V  T 
220-liF,  25-V  A 


CI  03 

C105 

C106,C107 

CI  08 

CHO.Ctll 

C112,C113 

C201 

C202 

C301 


10-mF,  25'VA 

47-|jF,  25*V  a 

22-mF.  25^V  a 

1000-^F,  25- V  A 

40-fF.  450-V  a 

3300-^F.  35'V  a 

see  text 

Starting  capacitor  supplied  with  CA 

motor 

Starting  capacitor  supplied  with  GA 

motor 


Transformers 

T201 

T202 

T203 
T204 
T205 


Output  transformer  {1-4k:8  Ohm) 
5-1 S-H  choke  (see  text) 
6.3-V,  1.2-A  filament  transformer 
18-V,  2  A  power  transformer 
225-V,  50-mA  power  transformer 

Indicator  Lamps  (12'V^15-V  LED  or  incandescent  panel  lamps) 

L201  VCO  LOCK 

L202  PHASE  ERROR 

L203  POWER 


Swhches 

S201 

S203 

8204 

S205 
S206 
S207 

Mtscelianeous 

J2O1.J202J203 

PI 

P2 

P3 

Ml 
M2 


DPDT  toggle  (RESET/PRINTKmust  have 

center  "off") 

NO  magnetic  reed  switch  (drum  phase 

sensor) 

NC  push-button  (MANUAL  PHASE) 

SPST  toggle  (DRUM) 

NO  push-button  (WEFAX  PHASE) 

SPST  (POWER) 

SwJtchcraft  3501 FR  phono  jacks 
3- wire  ac  power  cord  and  plug 

Cinch- J  ones  S-SOS-AB 
Cinch*Jones  P-308'CCT 

Type  GA  synchronous  motor, 

240  rpm  (NURST) 

Type  CA  synchronous  motor,  40  rpm  for 

WEFAX, 

20  rpm  for  TIROS  (HURST) 

V2'A»  type  3AG  fuse  and  holder. 


As  an  aid  to  those  who  want  to  save  some  time  on  the  proieci, 
METSAT  Products,  Box  142,  Mason  Ml  4BS54,  hgs  the  following 
parts  available:  (1)  FX-2E  board  set  —  a  set  of  two  drilled  and  plated 
circuit  boards,  $70.00;  (2)  FX-2E  minikit—tire  drilled  and  plated 
boards,  plus  a  complete  set  of  machined  fax  mechanics,  including 
the  drum  and  fax  motors.  The  unit  f$  parttafly  assembled  and  re- 
quires about  75  minutes  of  additional  assembly  time,  $500,00:  and 
(3)  Wired  and  tested  FX-2E  units  — contact  METSAT  for  current 
prices. 


drum  amplifier,  and  with  IC 
regulators,  provides  the 
+  12  V  and  +5  V  required 
by  the  other  circuits.  The 
24-V  supply  need  not  be 
regulated,  and  if  an  18-V 
transformer  is  used,  the  un- 
regulated output  can  be 
used,  eliminating  the  24'V 
regulator  components,  if 
your  unregulated  output  is 
greater  than  25-28  V,  how- 
ever,  the  circuit  should  be 
included  to  protect  the  am- 
plifier  module  and  to  ease 
the  strain  on  the  other  IC 


regulators.  The  second  sup- 
ply is  for  the  unregulated 
300-350  V  required  for  the 
printing  circuit 

Parts.  A  complete  parts 
list  for  the  electronic  com- 
ponents is  included.  The 
large  mail-order  supply 
houses  are  your  best  bet  for 
everything  except  the  RCA 
power  module  (U101)  and 
the  two  high-voltage  tran- 
sistors. Substitutions  for  the 
latter  two  items  are  limited 
—  we  want  a  collector  volt- 
age limit  of  400  V  or  more 


and  at  least  50  W  of  dissipa- 
tion to  keep  things  cool  and 
stable.  The  transistors 
specified  are  rated  to  125 
Watts!  No  real  high-fre- 
quency response  is  re- 
quired, GE  manufactures  a 
plug-in  replacement  for  the 
RCA  module  if  the  latter 
cannot  be  obtained  locally. 
It  should  do  just  as  well,  al- 
though I  have  never  used  it 
The  2N2219  transistors  can 
be  replaced  by  any  general- 
purpose  NPN  silicon  de- 
vice. 


Electronics  Assembly 

The  schematic  diagrams 
are  based  on  the  METSAT 
Products  version  of  the  FX- 
2E  in  which  the  electronic 
circuits  are  contained  on 
two  main  circuit  boards. 
These  boards,  which  come 
with  the  kit  version  of  the 
fax  mechanics,  greatly  sim- 
plify assembly.  The  two 
boards  are  shown  in  Figs.  10 
and  11  and  may  provide 
you  with  some  ideas  for  cir- 
cuit layout  The  circuits  can 
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New  Improved  Adhesive 
Mount  for  the  2  Meter 
Avanti  Mobile  Antenna. 

Mounts  on  glass  — 
no  holes! 


=^ 


Receives  and  transmits 
through  glass. 

Superior  performance 
equivalent  to  5/8  wave. 

Superior  radiation  full 
Omni-DirectionaK 


ANGLE 
ADJUSTMEMT 


CAPACI 
COUPLfNG 
BOX 


It's  easy  to  mstall  —  No  holes  to  drill,  no 
magnet  to  scratch  the  paint,  no  clamps. 
Uses  an  especialiy  developed  silicone 
adhesive  that  secures  antenna  to  window. 
The  capacity  coupling  box  is  simply  attached 
with  a  special  adhesive  tape  to  inside  of 
window.  Worried  about  crimping  or 
corroding  coaxial  cables?  It's  all  inside  and 
out  of  sight. 
Models  also  available 
for  229  MHz  and  450  MHz. 

See  A^iBnu's  oth^r  n^w  motife  and 

base  antennas.  Write  for  new  catalog  today. 

Send  50^  for  fjaodf/ng  &nd  pQst^ge 


ff  aviirtXV  antennas  )1 
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Avanti  Research  and  Development,  Inc. 

340  Stewart  Ave,,  Addison,  IL  60101  (312)  628-9350 

In  Canada:  Lenbrook  Ind.,  Scarborough,  Ontario  MIH  IH5 


be  combined  on  a  single 
large  board  or  can  be  fur- 
ther subdivided  into  a  series 
of  smaller  boards.  The  lat- 
ter approach  was  used  in 
the  prototype  and  greatly 
facilitated  its  evolution 
from  a  strictly  photograph- 
ic fax  system  to  its  present 
form,  as  new  circuit  ideas 
could  be  tested  readily  and 
easily.  You  can  develop 
your  own  PC  layouts,  wire 
the  circuits  on  pert  board,  or 
even  purchase  the  boards 
separately  if  you  so  desire. 
In  all  cases,  layout  is  not 
critical,  but  you  should 
place  the  high-voltage  com- 
ponents so  that  you  are 
unlikely  to  come  into  con- 
tact with  them  while  taking 
readings  or  making  ad- 
justments on  the  low-volt- 
age circuits.  The  use  of 
sockets  is  suggested.  As  you 
wire  up  the  circuits,  do  not 
insert  the  8-  or  14-pin  ICs  at 
this  time. 

Packaging.  An  instrument 
enclosure  houses  all  of  the 


electronics  components  in 
the  METSAT  version  and 
you  can  use  any  cabinet 
that  will  house  your  par- 
ticular circuit  layout.  All  of 
the  controls  and  indicators, 
with  the  exception  of  the 
drum-level  control,  should 
be  located  on  the  front 
panel.  The  drum-level  con- 
trol is  located  internally 
v^herever  space  Is  available. 
The  rear  apron  contains  the 
ac  cable,  fuse,  video  input, 
and  the  sockets  for  the 
drum,  traverse,  and  control 
cables.  If  you  are  building  a 
version  for  TIROS/NOAA  or 
METEOR,  the  trigger  and 
video  out  jacks  also  should 
be  located  on  the  rear 
apron.  Needless  to  say,  all 
wiring  should  be  checked 
several  times  prior  to 
powering  up.  In  part  11, 
we'll  tackle  the  mechanical 
aspect  of  construction, 
probably  the  most  difficult 
part  of  the  system.  Mean- 
while, get  started  on  the 
electronics.  ■ 
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phone  for  more  ctetsiis. 


>^0r  • '" 


JHN 


I    I 


P.O.  Box  06017 

Ff.  Myers,  Ftorida  33906 

ALL  PHONES  (813)  936-2397 


p'.V^    VAV/.^Ar\-i'    ' 


Organize  paur  shack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE  $179.95 

"  Large,  42"  H  x  57"  W  x  29"D 

•  Strong  groove-constryction 

•  Mar-resistant  wood  grain  finish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma,  WA  98405 
(206)759-1611      ^89 
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KLM  Amo/ifiecs  beat  the  heat 


OVERHEATING  .  .  .  ,  one   of   the   leading    causes   of 
amplifier  failure.  UNLESS  YOU  OWN  A  KLM! 

Here  are  a  few  basic  facts:  Overheating  is  easy!  Poor  air  circulation, 
overdriving,  higli  VSWR,  and  low  operating  efficiency  can  all  cause  amp 
temperatures  to  skyrocket^damaging  performance  and  expensive  components. 

KLM  takes  the  heat  off,  beginning  with  HIGH  EFFICIENCY  DESIGNS 
that  make  every  watt  count. 

Each  amplifier  is  wrapped  in  a  MASSIVE  CUSTOM  HEATSINK  that's  the 

envy  of  the  industry. 

The  ultimate  protection  is  KLM's  unique  "on  the  board"  THERMAL 
SENSOR  that  bypasses  the  ampHfier  at  the  approach  of  unsafe  temperatures 
(a  yellow  L.E.D.  on  the  front  panel  alerts  you  to  check  your  installation). 
When  things  cool  down,  your  KLM  amp  jumps  back  on-line  with  clean  full- 
rated  power. 

To  keep  you  coo),  KLM  backs  each  amplifier  with  a  full  ONE  YEAR 
WARRANTY  that  includes  the  output  transistors-  Comparel  Only  KLM 
amplifiers  can  offer  you  all  these  features. 

When  you're  ready  for  a  new  power 
amplifier    ,  .  .  .  and  don't  want  to  get 

burned,  COME  TO  KLM.       ^'° 

p.  0,  BOX  816,  MORGAN  HILL,  CA  95037 


MORE  POWER  TO  YOU  ,  ,  . 
No  increase  in  price! 


KLM's  NEW  PA10-170BL 
Power  Amplifier 

(Mow  with  FM/SSB  selector} 


KLM,  P-  0.  BOX  816,  Morgan  Hill,  CA  95037 
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THE  CROWNING  TOUCH 


CROUfl 

nicroProduds 

p.  O.  Box  892 
Marysvilte,  Washington  9S270 

206-659-4279    ^^6 

*a  trad«mar1(  of  Tandy  Corporatlbn 
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Warner  F.  Stonz  K3QKO 
5U2  Alberta  Ave. 
Bahtmore  MD  21236 


Breadboard  Signal  Generator 

sell  your  H-P  stock  once  you  build  this  project 


This  signal  generator  will 
not  start  a  panic  selling 

of  Hewlett-Packard  stock 
on  the  New  York  Exchange, 
but  it  will  give  the  operator 

excellent  stability  and  sig- 
nal purity,  with  convenient 
operation  and  versatility 
comparable  to  commercial 
test  equipment.  It  has  a 
continuously  adjustable 


frequency  range  of  6.2 
through  12.1  MHz.  The  dial 
resolution  at  center  range  is 
30  degrees  per  100  kHz,  and 
its  power  output  is  30  mW 
(1 .5  V  across  75  Ohms).  It  is 
equipped  with  front-panel 
quartz-crystal  sockets  that 
will  accept  FT-243  and 
HC/6U  holders.  These  crys- 
tals can  be  made  to  oscil- 


late separately  or  in  con- 
junction  with  the  vfo, 
creating  sum  and  differ- 
ence frequencies  at  its  out- 
put. The  input  power  re- 
quirement is  very  low  (12  V 
dc  regulated],  with  a  cur- 
rent drain  of  30  mA. 

The  circuit  has  three  tran- 
sistor stages.  Q1,  a  M05- 


The  wideband  signal  generator. 


FET,  is  in  a  series-tuned  Col- 
pitis oscillator  circuit.  Q2, 

another  MOSFET,  is  io  the 
buffer  that  also  doubles  as 
a  Pierce  crystal  oscillator. 

Q3,  a  bipolar,  is  in  the 
emitter-follower  output  cir- 
cuit Using  MOSFET  transis- 
tors, with  their  very  high  in- 
put impedances,  makes  it 
easy  to  isolate  the  tuned- 
circuit  elements  from  the 
generator's  output.  They 
did  not  have  to  be  dual-gate 
types,  but  the  many  low- 
cost  deals  offered  by  Poly 
Paks  inspired  this  action. 

I  have  not  heard  anyone 
describe  (in  plain  English) 
how  the  series-tuned  Col- 
pitis oscillator  works  since  I 
left  the  US  Navy  Radio 
School  What  I  learned 
there  has  been  a  great  help 
to  me  through  the  years.  I 
believe  that  what  the  an- 
cient mariner  taught  me 
was  correct,  for  transistors 
as  well  as  for  tubes.  This  in- 
formation should  be  passed 
along  to  others.  So,  if  you 
will  refer  to  the  schematic 
(Fig.  IX  I  will  start  the  story. 

When  the  range  switch  is 
in  the  6.2-6.6  MHz  position, 
just  after  the  power  switch 
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IS  closed,  Q1  begins  to  con- 
duct. The  current,  flowing 
through    its   channel    from 
drain  to  source,   causes  a 
large  voltage  drop  across  17 
and  R3  (positive  at  the  Q1 
end  of   L7).   This   potential 
will   cause   a  current  flow 
that  will  divide,  charging  C3 
to  ground,  C2  through  LI, 
and  the  parallel  combina- 
tion   of    C4/C5.    This    path 
causes   LI    to  have  an  ex- 
panding   magnetic    field, 
and    there    is    a    positive 
potential  at  its  C2  end.  This 
potential     charges    CI 
through  R1,  and  the  voltage 
drop  across  it  will  increase 
in  the  positive  direction.  R1 
is  connected  to  the  gates  of 
Q1,  so  this  positive  voltage 
will  open  its  channel  wider, 
and  the  increased  conduc- 
tion makes  the  voitage  drop 
across  L7  and  R3  rise.  This 
process  continues  at  a  time 
rate  controlled  by  the  LC 
time  constant  of  the  circuit 
elements,  until  Q1  reaches 
the  conduction  limit  set  by 
the  R3  bias.  At  this  time,  all 
the    capacitors    are    fully 
charged  and  no  more  cur- 
rent flows  through  LI.  The 
magnetic   field   around   LI 
wifl  collapse,  and  the  flux 
lines  cutting  the  turns  will 
develop  a  potential  oppo- 
site to  the  charging  one.  All 
of  the  capacitors  begin  to 
discharge  at  the  LC  time- 
constant   rate,  storing   the 
energy   to  be   released   by 
Li's    flux.    This   will    mean 
that  the  current  through  R1 
has  reversed,  and  at  a  mag- 
nitude   great    enough    to 
create  a  negative  potential 
enough   to   pinch   off   Q1. 
This  process  continues  until 
all  the  field  has  collapsed, 
after  which  Ql   returns  to 
the  conducting  state.  The 
current  is  now  increased  by 
the  oppositely  charged  ca- 
pacitors   of    the   tank    cir- 
cuit,   L1/C2/C3/C4/C5.    The 
amount  is  directly  propor- 
tional to  the  circuit  Q  and 
will  add  more  energy  to  Li's 
field.  This  means  that  when 
the    field    collapse    cycle 
begins  again,  Ql  will  quick- 
ly be  pinched  off  and  oscil- 
lations will  continue,  with 


■ci-e 
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A' 

1 .5V@75a 


1^ 


-wK 


vnii^ijoii 


CRYSXAl,    SOCKf  TS 


50mA 


Table  1.  Coil  data. 


only  spurts  of  energy  being 
supplied  by  the  transistor. 
The  ac  tank  circuit  signal 
across  C3  is  tapped  for  a 
useful  output. 

The  MOSFET  buffer,  Q2, 
is  a  class  A  amplifier  that  is 
lightly  coupled  to  the  oscil- 
lator by  C8.  It  also  has  leads 
connecting  the  drain  and 
gate  to  a  pair  of  quartz- 
crystal  sockets.  When  the 
range  switch,  SI,  is  in  the 
XTAL  position  and  a  crystal 
is  in  one  of  the  sockets,  Q2 
becomes  a  Pierce  oscilla-. 
tor  The  LEVEL  control,  R8, 
should  be  fully  CW  in  this 
mode  so  that  an  ideal  im- 
pedance match  is  present 
for  oscillations  to  begin. 
The  osciflator  will  operate 
when  the  crystals  are  within 
the  range  of  2  to  15  MHz, 
When  the  range  switch  is  in 


:oti 

Tyrns 

Wire  Size 

Freq. 

Close-wou 

nd 

(AWG,  Enam.) 

(MHz) 

LI 

40 

28 

6.2-7.2 

L2 

35 

28 

7.2^8.1 

L3 

27 

28 

8.1-9.3 

L4 

26 

24 

9.3^10.5 

L5 

18 

24 

10.5-12.1 

Forms  V4  x  ^k  {63  x  190  mm}  ceramic  siug-tuned 
F/g.  7,  Schematic  of  the  signal  generator. 


any  other  position,  the 
signals  of  the  two  oscilla- 
tors mix  and  the  output  of 
the  signal  generator  wilt 
contain  the  vfo,  the  crystal, 
their  sum,  and  their  dif- 
ference frequencies. 

The  buffer  output  is  fed 
to  the  bipolar  emitter- 
follower,  Q3,  through  po- 
tentiometer LEVEL  control, 
R8.  A  homemade  trans- 
mission line  of  twisted  22 
AWC  insulated  wire  carries 
the   signal    into   and   away 


from  this  control.  This  type 
of  level  control  will  reduce 
the  generator  output  to 
almost  zero,  eliminating 
the  need  for  a  complicated 
attenuator  for  most  test 
work. 

To  allow  for  versatile  ex- 
periments and  changes,  all 
of  the  electronic  circuits  are 
constructed  on  a  piece  of 
perforated  board  containing 
.064''  diameter  holes  spaced 
.25"  apart.  Itmeasures4"  X 
5.5"  (9.8  X  13.5  cm),  and  all 
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Fig.  2.  Back  and  side  removed  showing  parts  placement  and 
wiring. 


Fig,  4,  Aluminum  disc,  scale,  and  index  separated  from  the 

36mm  vernier  dia!. 


Fig.  3.  Right-side  cover  removed.  "W  channels,  top  and  bot- 
tom, fasten  the  circuit  board  to  the  cabinet  front,  back,  and 
sides,  A  flexible  coupler  connects  the  C4  shaft  to  diai  SI 
and  R8  are  hard  coupled  to  knobs. 


the  components  are  sol- 
dered to  push-in  terminals. 
As  can  be  seen  in  Fig.  2,  the 


back  side  of  the  board  is 
covered  with  a  piece  of 
.032"  CSmrn)  thick  brass  or 


copper  sheeting  which  has 
clearance  holes  drilled 
where  the  terminals  project 
through  it.  The  ground  ter- 
minals are  soldered  to  this 
sheet,  holding  it  in  place  and 
making  it  a  very  rigid  assem- 
bly. The  range  switch,  SI,  is 
located  near  the  bottom 
center  with  the  coils  (L1-L5 
described  in  Table  1)  sol- 
dered to  terminals  around  it 
Q1  is  just  above  the  coils  to 
the  left,  and  the  trim  capaci- 
tor (C6)  is  next  to  the  level 
potentiometer  (R8)  on  the 
right  To  the  left,  the  next 
transistor  up  is  Q2,  followed 
by  Q3.  Centered  near  the 
top  is  the  tuning  capacitor, 
C4.  Fig.  3  shows  how  the 
crystal  sockets  are  con- 
nected to  the  circuit  board 
and  the  details  of  the  alumi- 
num case  built  around  the 
breadboard-type  electronic 
assembly.  Fig.  4  shows  how 
a  large  scale  is  fastened  to 
the  36mm  vernier  dial.  An 
aluminum  disc,  3.4"  {8.6  cm) 
in  diameter,  backs  up  a  lac- 
quered, heavy  paper  dial 
which  has  six  concentric 
circles  and  a  center  line 
rnked  on  it  An  index  of 
plastic,  scribed  through  the 


center,  extends  across  the 
whole  diaL  This  will  allow  12 

scales  to  be  marked  on  the 
dial,  6  on  each  half.  The  disc 
and  paper  scales  are  fas- 
tened to  the  vernier  dial 
with  the  same  screws  used 
to  hold  the  original  scale  in 
place.  When  soldering  the 
MOSFET  transistors  into 
place,  be  sure  to  short  all 
the  leads  to  the  case  with  a 
piece  of  foil  or  you  will  zap 
the  gates.  It  would  be  better 
to  use  sockets  and  then  plug 
the  MOSFETs  safely  into 
them. 

After  the  unit  is  wired 
and  power  applied,  you 
should  check  for  an  out- 
put. If  none  is  present  or  it 
is  at  an  unexpected  fre- 
quency, troubleshoot  the 
problem  using  Table  2  in 
order  to  isolate  the  mal- 
function. When  the  output 
is  found  to  be  normal,  set 
the  range  switch  to  the 
8  1-8.6  MHz  position, 
rotate  the  dial  fully  CCW 
(C4  plates  open),  and  ad- 
just L3  until  the  signal 
measures  8.6  MHz.  Reset 
the  switch  to  the  8.6-93 
L   position,   rotate  the 
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Range 

Switch 

Position 

1(0) 

Q1  (V  dc 
2  (G2) 

®  pin) 
3(G1) 

4(S} 

1(D) 

Q2  (V  dc  @  pin) 
2(Q2)      3(G1) 

4(S) 

Q3  (V  dc  @  pin) 
1  (E)        2  (B)       3  (C) 

Output 

(V  RMS) 

75Q 

^  la  1 

(no  xtal) 

Xtal 

12.0 

1.5 

1.5 

t.7 

12.0 

6.0 

1.4 

4,4 

3.8 

4.2 

12 



(8.3  MHz 
FT-243) 

8.1-8,6  MHz 

12.0 

1.5 

1.6 

1.7 

12.0 

6,0 

3.3 

6.4 

5,9 

4.0 

12 

1.3 

(No  xtal) 

12.0 

1.4 

1.4 

3.3 

12,0 

6.6 

3.6 

7.0 

5.4 

4.2 

12 

1.6 

Table  2.  Pin  voltage  data  measured  with  10  megohm  input  VTVM  to  ground. 


dial  fully  CW  (C4  plates 
closed),  and  adjust  the 
trimmer  (C6)  until  the  sig- 
nal   measures   5   kHz   less 


than  8.6  MHz.  Set  the 
range  switch  to  all  the 
other  positions  and  adjust 
the  coils  (LI'LS)  until  there 


is  a  continuous  overlap  of 
frequency.  The  calibration 
marks  are  now  inked  on  the 
scale    circles,    having    lo- 


cated them  by  using  a 
100-kHz  crystal  oscillator 
and  a  receiver  or  a  frequen- 
cy counter.  ■ 


BETTEfl  QUALITY 
TOUCH-TONE'  DECODING 

Wfth  this  Touch'Tone"  Decoder  in 
your  radio  rtetwork,  you  can  turn  on 
Iranismitlers.  control  attenrae 
direction,  and  signal  over  public 
and  private  telephone  networks. 

Ttie  Tel  tone  M-917  accepts  pu$h- 
bLftton  DTMF  signals  from  a  radio, 
telephone,  or  prerecorded  tape. 

Pin  selectable,  logic  level,  binary 
ouiput  can  drive  a  Schottkey  ttl 
gate,  a  tow  power  transistor,  a 
CIVIOS  or  MOS  device, 

(I's  compact,  completei  field 
t&stecf,  and  proven. 


*^363 


The  l-CAN  Company 

P.O.Box  1417 

Orange  Park,  Florida  32073 


new-iiseful^ciear-cokjrfiil-complcte 

Chart  of 

UNITED  STATES  AMATEUR 

RADIO  PRIVILEGES 


by  clai.s  ol  llceniye,  emission  tvpe^  and  fre- 
quency from  160  thru  2  tneters,  mcludinsj 
provision  for  the  new  30,  17,  and  12  meter 
bands.  This  22  x  28  in,  twelve-color  chart 
is  the  first  of  its  kind  to  he  both  informative 
and  decorative,  Enhance  voar  shack, 

'F 

Regular  price  $3.00.  SPECIAL  INTRO- 
DUCTORY PRICE  $2.50.  Includes  post- 
age and  handling, 

Larry  Dennwon — KB6KG 

5002  Marion  Avenue 
Torrance,  Calif omia  90505 


t^  365 

name. 


address 


citv 


state 


2ip- 


Adirondack  Radio.  •« 

Your  Rockvfett'Collins  dealer  for  the  northeast  and 
Upstate  New  York—has  the  fabulous  KWM-380  on  dis- 
play for  your  inspection. 

For  the  amateur  who  is  only  satisfied  with  the  finest, 
Adirondack  Radio  Supply  will  be  happy  to  give  you  quo- 
tations for  early  delivery  for  a  truly  professional  ama- 
teur station. 

Adirondock  Radio  Supply, Inc. 

185  WEST  MAIN  STREET 
AMSTERDAM,  NEW  YORK  12010 
TELEPHONE  (51 8)842-8350     ^  i 


Ha 


tidie 


MORE  POWER  TO  YOU! 


t^AQ 


KLM's  NEW  IVIA-35BL 
Power  Amplifier 

35W  out,  Preamp,  Nicad  Charger! 


KLM,  P.  O.  Box  816,  Morgan  Hill,  CA  95037 


I  I 

.  Microcraft  s  New  Morse-A*Word  ! 

I  Eight  character  moving  .^I^^^^IHUH^^^^^^^L.  I 


Eight  character  moving  display. 

Butlt-in  code  practice  oscillator. 

EKcellent  tor  learning  Morse  Code. 

Completa  —  no  CRT  or  expensive 
extras  needed, 

Decodes  audio  CW  signals  from  your 
receiver's  speaker  and  displays  letters, 
numtJerSj  punctuation  and  special  Morse 
cliaracters  as  the  code  is  received. 


L  U 


^M<i;Ti}^'s^£ 


\    I    \ 


n  c  XI 


■f^"^iW"«f^ 


MORSE-A-WORD  Kit  With  4  character  readout MAWK-4   $149.95 

MORSE-A-WORD  Kit  With  B  character  readout ,  _  MAWK-fi   $169.95 

MORSE-A-WORD  wired  &  tested  with  S  character  readout  .  .  .  MAWF        $249.95 

Send  check  or  money  order*  Use  your  VISA  or  Master  Charge.  Add  S3.50  shipping 
and  handling  for  continental  U.S.  Wisconsin  residents  add  4%  state  Sales  Tax. 


*^m 


TfUamma^ 


Corporation  Telephone:  (414)  241-8144 

P,    O,    Box    513G,       Thiensvilla,    Wisconsin    53092 


v^  Reader  Senfice—see  page  22G 
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^KEN\A/OOD 


, ,  ,p^<rst(trr  in  amateur  rudia 


n'op-notch'r.,VBX  notch, 

amic  range 


The  TS-BSOS  has  every  con- 


ceivable operatmg  feature 
buitl-in  for  160-10  meters  (In- 
cluding the  three  new  bands). 
It  combmeg  a  high  dynamic 
range  with  variable  bandwidth 
tuning  (VBT),  \F  shift,  and  an  IF 
notch  filler,  as  well  as  very 
sharp  filters  in  the  455-kHz 
second  IF  Its  optional 
VFO-230  remote  digital  VFO 
provides  five  memories. 


TS-830S  FEATURES: 


•  LSB,  USB,  and  Cw  on  160-10 
meters,  including  the  new  10, 
18.  and  24- MHz  bands. 
Receives  WWV, 

•  Wide  receiver  dynamic 
range,  Junction  FETs  in  the 
balanced  mixer,  MOSFET  RF 
amplifier  at  low  level,  and 
duai  resonator  for  each  band. 

•  Variable  bandwidth  tuning 
{V8T),  Varies  IF  filter  pass- 
band  width. 


•  Notch  fitter  (high-Q  active 
circuit  in  455- kHz  second  fF 

•  IF  shift  {passband  tunjng) 

•  Built-in  digital  display  (siK 
digits,  fluorescent  lubes), 
analog  subdial,  and  display 
hold  (DH)  switch 

•  Noise-blanker  threshold  level 
control. 

•  6146B  final  with  RF  negative 
feedback.  Runs  220  W  PEP 
(SSB)/180  W  DC  (CW)  input 
on  all  bands. 

•  Built-in  RF  speech  processor, 

•  Narrow/wide  filter  selection 
on  CW, 

•  SSB  monitor  circuit  to  check 
transmitted  audio  quality- 
RIT  (receiver  incremental 
tuning)  and  XIT  (transmitter 
incremental  tuning). 


OPTIONAL  ACCESSORIES: 


•  SP'230  external  speaker  with 
selectable  audio  filters 

•  VFO-230  external  digital  VFO 
with  20-Hz  steps,  five 
memories,  digital  display. 

•  AT-230  antenna  luner/SWR 
and  power  meter/ antenna 
switch:  160-10  meters, 
including  three  new  bands, 

•  YG-455C  (500-Hz)  and 
YG-455CN  (250-Hz)  CW 
filters  for  455-kHz  IF 

•  YK-8SC  (500-Hz)  and 
YK-88CN  (270-Hz)  CW  filters 
for  S.83-MHZ  IF. 

fVF-Os  for  TS-S30S,  TS-130 
Series,  and  TS-120S  are 
compatible  with  alt  three 
series  of  transceivers.) 


I 


j:_  .■  »  "^^ 

H^^^B 

V 

K^^ 

*     Z.     ■ 

1^1 

L'^    ^kV 

fKr              ^^  ^  - 

■ 

'830S 


^Small  wonder'' . .  processor, 
N/W  switch,  IF  shift,  DFC  option 


The  compact,  all  solid-state 
HF  SSB/CW  mobile  or  fixed 
station  TS-130  Series  trans- 
ceiver covers  3.5  to  29,7  MHz, 
mcludrng  the  three  new  bands. 

TS-130  SERIES  FEATURES: 

•  80-10  meters,  including  the 
new  10, 18.  and  24-MHz 
bands.  Receives  WWV. 


•  TS-13DS  runs  200  W  PEP/ 160 
W  DC  input  on  60-15  meters 
and  160  W  PEP/140  W  DC  on 
12  and  10  meters.  TS-130V 
runs  25  W  PEP/20  W  DC 
input  on  all  bands. 

•  BuHt-in  speech  processor. 

•  Narrow/wide  filter  selection  on 
both  CW  (500  Hz  Of  270  Hz) 
and  SSB  (1.8  kHz)  with 
optional  filters. 


•  Automalic  selection  of  side* 
band  mode  (LSB  on  40 
meters  and  below,  and  USB 
on  30  meters  and  above).  SSB 
REVERSE  switch  provided. 

■  Built-in  digital  display. 

■  Built-in  RF  attenuator. 

•  IF  shift  (passband  tuning). 

•  Effective  noise  blanker. 
OPTIONAL  ACCESSORIES: 

•  PS-30  base-station  powei 
supply. 

•  YK-e8C  {500  Hz)  and 
yK-88CN  (270  Hz)  CW  filters. 

•  YK-eSSN  (1.8  kHz)  narrow 
SSB  filter 

•  AT-130  compact  antenna  tuner 
(80-10  meters,  including  three 
new  bands), 


SP-120  external  speaker 

VFO-120  remote  VFO. 

MB-toO  mobile  mounting 

bracket. 

PS-20  base-station  power 

supply  for  TS-130V. 


Optionat  DFC-230  Digital 
Frequency  Controller 

Frequency  control  in  20'Hz 
steps  with  UP/DOWN  micro- 
phone (supplied  with  DFC-230). 
Four  memohes  and  digital 
display  (Also  operates  with 
TS-120  and  TS'830S.) 


PS-30 


SP-120 


TS-130S 


VFO-120 
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TS-ISOS  with  DFC 

High  quality , . .  top  performance^ 
with  optimum  features 


The  top'Of'the-lme  TS-180S  aJJ 
solid-stale  HF  SSB/CW/FSK 
transceiver  with  DFC  (Digital 
Frequency  Comrol)  provides 
maximum  performance  and 
efficiency  for  every  amateur. 

TS^lSOS  FEATURES; 

*  All  solid-Stale-  200  W  PEP/ 
160  W  DC  input  on  160-15 
meters,  and  160  W  PEP/140 
W  DC  on  10  meters  Adapt- 
able to  three  new  bands 


Dual  SSB  filter  (optional)  to 
improve  selectivity,  reduce 
noise,  and  improve  RF- 
speech-processor  operation. 
Digital  Frequency  Control 
(DFC),  including  four  memo- 
ries With  digital  up/down 
paddie-switch  tuning  in 
20-Hz  steps.  Memories 
operate  In  transceiver  or 
split  modes,  (Also  available 
Without  DFCJ 
F  shift  foassband  tunlngK 


BulltHn  digata!  display  with 
differential  function.  Shows 
actual  VFO  frequency  and 
difference  between  VFO  and 
"Ml"  memory  {or   hold" 
without  DFC)  frequencies. 

Sefectabie  wide  and  narrow 
CW  bandwidth, 
I  •  Tunable  nojse  blanker 

^-  .  RF  AGC 


MC-SO 


•  Automatic  selection  oi  upper 
and  lower  sideband  (with 
SSB  NORMAL/REVERSE 
switch) 

•  Dual  RIT  (VFO.  memory/fix) 

OPTIONAL  ACCESSORtES: 

PS-30  base-station  power 

supply 

SP-180  external  speaker  with 

selectable  audio  filters. 

VFO-180  remote  VFO, 

AT-180  antenna  tuner/SWR 

and  power  meter/ antenna 

switch 

DF'ISO  digital  frequency 

control  (for  TS'180S  without 

DFC). 

YK-88C  (500  Hz)  and 

YK-8eCN  (270  Hz]  CW  filters 

YK-8SS  SSB  filter  for  dual  IF 

filter  system. 


PS-30 
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TS-180S 


VFO-160 


"'Cents-ability^'  in  a  quality  160-10  meter 
SSB/CW  rig 


The  TS-520SE  is  an  economical, 
fuil-featured  160-10  meter 
transcerver.  found  in  more  ham 
shacks  than  any  othef  rig, 

TS-520SE  FEATURES: 

*  160-10  meters  . . .  and  receives 
WWVon  15  MHz. 

•  200  W  PEP  (SSS)/160  W  DC 
(CW)  input  on  ail  bands. 


.  CW  WIDE/NARROW  bandwidth 
switch  fof  use  with  optional 
50D-HZ  CW  filter 

♦  Speech  processor  for  extra 
audio  punch. 

*  Effective  noise  blanket;, 

•  20-dB  RF  attenuator. 

*  RIT  {receiver  incremental 
tuning)  control. 


Digital  display  with  optional 
DG-5,  showing  actual 
operating  frequency  while 
transmitting  and  receiving. 

Eight-pole  crystal  filter  for 
exceilent  selectivdy 

Built-in  2S*kHz  cahbrator. 
adjustable  to  V^A/^V. 

VOX  and  semi-break-m  CW 
with  sidetone. 

Buitt-ln  speaker. 

Solid-state,  with  tube  driver 
and  hnaL 


•  Ampiified-type  AGC  circuit. 

•  Amplified-type  ALC. 

•  Front-panel  carrier  level  control 
OPTIONAL  ACCESSORIES: 

•  SP-52G  external  speaker, 

•  DG-5  digital  frequency  display 
and  40'MH2  counter 

•  VFO-520S  remote  VFO. 

-  CW-520  500-Hz  CW  filter. 

•  AT'20O  antenna  tuner/SWR 
and  RF  power  meter/antenna 
switch. 


SP-S20 


TS  520SE 


VFO  520S 


i 
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"Easy  selection'r..l5  memories/offset  recall;. 
scan,  priority,  DTMF  (Touch-Tone ') 


Frequency  selection  with  the 
TR-7800  2-meler  FM  mobile 
transceiver  is  easier  than  ever. 
The  rig  incorporates  new 
memory  developments  for 
repeater  stiift.  priority,  and  scan, 
and  includes  a  built-in  autopatch 
Touch-Tone^  encoder 

TR-7600  FEATURES: 

•  15  multifunction  memory 
channels,  selected  with  a 


rotary  switch.  M1-M13 . . , 
memorize  frequency  and 
offset  (±600  kHz  of  simplex). 
M14  . . ,  memorize  transmit 
and  receive  frequencies 
independently  for  nonstandard 
offset.  MO  . . .  priority  channel, 
with  simplex,  ±600  kHz.  or 
nonstandard  offset. 
Internal  backup  for  all 
memories,  by  installing  four  AA 
NrCd  batteries  (not  Kenwood- 


suppfied)  in  battery  holder. 
Priority  channel  (memory  "0") 
and  priority  alert. 
Covers  143.900-148,995  MHz. 
m  5'kHz  or  lO-kHz  steps. 
Built-in  autopatch  DTMF 
(Touch-Tone^)  encoder. 

Fronl-panel  keyboard  for 
selecting  frequency,  transmit 
offset,  and  autopatch  encoder 
tones,  programming  memories, 
and  controlling  scan. 

Automatic  scan  of  entire 
band  (5 -kHz  or  10-kHz  steps) 
and  memones. 

Manual  scan  of  band  and 
memories,  with  UP/DOWN 
microphone  (standard). 


Compact,  high-quaiity  mobile 
speaker 

•  Matches  all  HR  VHR  and  UHF 
radios  for  mobile  operation, 

•  Only  2-11/16  inches  wide  by 
2-1/2  inches  high  by  2-1/8 
inches  deep. 

•  4-ohm  input  impedance. 

•  Handles  3  watts  of  audio. 

•  Mounting  bracket  with  ferrite 
magnet.  Adhesive-backed 
steel  plate  supplied  for 
mounting  virtually  anywhere. 


•  Repeater  REVERSE  switch* 

•  Selectable  power  output- 
25  W  (HI)/5  W  (LOW), 

•  LED  S/RF  bar  meter. 

<  TONE  switch  to  actuate 
subaudible  tone  module  (not 
Kenwood-supplred), 

OPTIONAL  ACCESSORIES: 

•  KPS-7  iixed-staiion  power 
supply. 


''Go  synthesized  on  440  MHz  FM':.. 
5  memories,  memory/band  scan 


The  TR'8400  synthesized  70-cm 
UHF  FM  mobile  transceivef 
covers  440-450  UHz  in  25'kHz 
steps  and  includes  five 
mem  ones,  automatic  memory 
and  band  scan,  UP/DOWN 
manual  scan,  and  two  VFOs. 

TR-8400  FEATURES: 

•  Synthesized  coverage  of 
440-450  UHz  m  25-kHz  steps. 


•  Five  memones  and  memory 
backup  terminal  on  rear  panel 

•  Two  VFOs, 

.  Offset  switch  for  ±5  MHz 
transmit  offset  and  simplex 
operation    Fifth  memory 
allows  any  other  offset  by 
memorizing  receive  and 
transmit  frequencies 
independently. 


Automatic  scan  of  memories 
and  of  440-450  MHz  band 
(in  25-kHz  steps)  Locks  on 
busy  channel  and  resumes 
when  signal  disappears 
HOLD  or  mic  PTT  button 
cancels  scan. 

Up/down  manual  band  scan 
in  25-kHz  steps  wrth  UP/ 
DOWN  microphone  suppired 
with  TR'S400 

Only  5-3/4  inches  wide.  2 
inches  high,  and  7-5/8  inches 
deep.  Weighs  onfy  3.75 
pounds. 


•  TONE  switch  to  activate  sub- 
tone  device  (not  Kenwood- 
supplied)  DTMF  (Touch* 
Tone  )  terminal  on  rear  panel 

•  Four-digit  frequency  display 
and  S/RF  bar  meter.  Other 
LEDs  indrcale  BUSY.  ON  AIR. 
and  REPEATER  operation 

•  HI/LOW  (10  W/1  W)  n^"- 
output  power  switch 

OPTIONAL  ACCESSORIES: 

KPS-7  fixed-station  power 

supply, 

SP-40  compact  mobile 

speaker. 
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"New  2-meler  direction'T**  compact  rig 
with  FM/SSB/CW,  scan/  five  memories 


The  TR-9000  combines  the 
convenience  of  FM  with  long 
distance  SSB  and  CW.  It  is 
extremely  compact . . ,  perfect 

for  mobile  operation.  Matching 
accessories  are  available  for 
optimum  fixed-station  operation. 

TR-9000  FEATURES: 

•  FM,  USB,  LSB.  and  CW. 

•  Only  6-11/16  inches  wide, 
2-21/32  inches  high, 
9-7/32  inches  deep. 


Two  digital  VFOs,  with  select- 
able tuning  steps  of  100  Hz, 
5  kHz,  and  10  kHz, 
Digital  frequency  display.  Five, 
four,  or  three  digits,  depending 
on  selected  tuning  step. 
Covers  143.9000- 
148.9999  MHz. 

Band  scan  . . ,  automatic  busy 
stop  and  free  scan. 
SSB/CW  search  of  selectable 

9.9-kHz  bandwidth  segments. 


Five  memories  . , .  four  for 

simplex  or  ±600  kHz  repeater 
offsets  and  the  fifth  for  a  non- 
standard offset  (memorizes 
transmit  and  receive  frequency 

independently), 

UP/DOWN  microphone  (stan- 
dard) for  manual  band  scan. 

Noise  blanker  for  SSB  and  CW, 
RIT  (receiver  incremental 
tuning)  for  SSB  and  CW. 
RF  gain  control 
CW  sidetone. 

Selectable  RF  power  outputs 
,..10  W  (HO/1  W  ilOl 
Mobile  mounting  bracket  with 
quick-release  levers, 
LED  Indicators  , . .  ON  AIR, 
BUSY,  and  VFO. 


OPTIONAL  ACCESSORIES: 

•  PS-20  fjxed-station  power 
supply, 

•  SP-120  fixed-station  external 
speaker. 

•  BO-9  System  Base . , ,  with 
power  switch,  SEND/RECEIVE 
switch  (for  CW),  memory- 
backup  power  supply,  and 
headphone  jack. 


PS-20 


TR*9000 


BO-9 


SP  120 


''Hand-shackT.,  synthesized/  big  LCD/  scan/ 
10  memories/  DTMF  (Touch-Tone®) 


CONVENIENT  TOP  CONTROLS 

TheTR-2400  has  the  most 
convenient  operating  features 
desired  in  a  2-meter  FM  hand- 
held transceiver. 

TR-2400  FEATURES: 

*  Large  LCD  digital  readout. 
Readable  in  direct  sunlight 
(virtually  no  current  drain) 
and  in  the  dark  (lamp  switch). 
Shows  receive  and  transmit 
frequencies  and  memory 
channel.  "Arrow"  indicators 
show  ^'ON  AIRr^MR"  (memory 
recall).  "BATF  (battery  status). 
and  "LAMP"  switch  on. 


Keyboard  selection  of 

144.000-147.995  MHz  in 
5-kHz  increments.  No  "5-UP'^ 
switch  needed. 

UP/DOWN  manual  scan  in 
5-kHz  steps  from  143.900  to 
148.495  MHz. 

10  memories,  Retained  with 
battery  backup.  "MO"  memory 
may  be  used  to  shift 
transmitter  to  any  frequency 

for  nonstandard-spilt  repeaters. 

Built-in  autopatch  DTMF 
(Touch-Tone®)  encoder,  using 
all  16  keyboard  buttons. 

Automatic  memory  scan. 

Repeater  or  simplex  operation. 
Transmit  frequency  shifts 
±600  kHz  or  to  "MO^'  memory 
frequency. 

Reverse  switch.  Transposes 
receive  and  transmit 
frequencies, 

Subtone  switch  (tone  encoder 

not  Kenwood-supplied). 

Two  lock  switches  to  prevent 
accidental  frequency  change 
and  accidental  transmission. 


•  External  PIT  microphone 
and  earphone  connectors. 

•  Rubbenzed  antenna  with  BNC 
connector,  NICd  battery  pack. 
AC  charger,  PTT  and  mic 

plugs,  handstrap,  and 
earphone  Included. 

•  Extended  operating  time  with 

LCD  and  overatJ  low-current 
circuit  design.  Only  draws 
about  28  mA  squelched 
receive  and  500  mA  transmit 
fat  1.5  W  RF  output). 

•  High-impact  case  and  zinc 
die-cast  frame. 

•  Compact  and  lightweight. 
Only  2-13/16  inches  wide, 
7-9/16  inches  high,  and  V7/8 
Inches  deep.  Weighs  only 
1,62  pounds  (including 
antenna,  battery,  and  hand 
strap). 

OPTIONAL  ACCESSORIES: 

•  ST'1  Base  Stand  (provides 

1,5-hour-quick,  trickle,  and 
floating  ctiarges,  4-pin 
microphone  connector,  and 
SO-239  antenna  connector), 

•  BC-5  DC  quick  charger. 

•  LH-1  leather  case, 

•  BH-1  belt  hook 

•  PB-24  extra  NiCd  battery  pack 

•  SMC-24  speaker/microphone. 
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^ear  there  and  everywhere^:-, 
easy  tuning,  digital  display 


The  R-1000  is  an  amazingly 
easv-to-operate,  high- 
penormance.  commynications 
receiver,  covering  200  kHz  to 
30  MHz  in  30  bands.  This  PLL 
synthesized  receiver  features  a 
digital  frequency  display  and 
analog  dial,  plus  a  quartz 
digital  clock  and  timer. 

R-1000  FEATURESr 
■  Covers  200  kHz  to  30  MHz 
continuously. 


•  30  bands,  each  1  MHz  wide. 

•  Five-digit  frequency  display 
With  1 4tHz  resolution  and 
analog  dial  with  prectse  gear 
dial  mechanism. 

•  Built-in  12'houf  quartz  digital 
clock  with  timer  to  turn  on 
radio  for  scheduled  listening 
or  control  a  recorder  through 
remote  terminak 

•  Step  attenuator  to  prevent 
overload- 


Three  IF  filters  for  opt*mum 
AM,  SSB,  CW.  12-kH2and 
6-kHz  (adaptable  to  6 -kHz 
and  2.7-kHz)  for  AM  wide  and 
narrow,  and  2.7-kH2  filter  for 
high<|uality  SSB  (USB  and 
LSB)  and  CW  reception. 

Effective  noise  (blanker. 

Terminal  for  external  tape 
recorder. 

Tone  controL 

Built-in  4-inch  speaker. 

Dimmer  switch  to  control 
Intensity  of  S-meter  and  other 

panel  lights  and  digital  display, 


•  Wire  antenna  terminals  for 
200  kHz  to  2  MHz  and  2  MHz 
to  30  MHz  Coax  termmal  for 
2  MHz  lo  30  MHz. 

•  Voltage  selector  for  100.  120. 
220.  and  240  VAC  Also 
adaptable  to  operate  on  13.8 
VDC  with  optional  DCK-1  kit, 

OPTIONAL  ACCESSORIES: 

•  SP-100  matching  external 
speaker. 

•  HS-5  and  HS-4  headphones. 

•  DCK-1  modification  kit  for 

12-VDC  operation. 


SP-100 


R'lOOO 


HS-5 


Digital  world  clock  with  two 
24-hour  displays/  quartz  time  base 


The  HC'10  digital  world  clock 
with  dual  24-hour  display  shows 
local  time  and  the  time  in  10 
preprogrammed  plus  two 
programmable  time  zones. 

HC-10  FEATURES: 

•  Two  2 4 'hour  displays  with 

3uartz  time  base.  Right 
isplay  shows  iocaf  {of  UTC) 
hour,  minute,  second,  day,  Lett 
display  shows  month,  date. 
world  time  in  various  cities, 


memory  time  (QSO  starting 
time),  and  time  difference  Tin 
hours  from  UTC). 

•  Preprogrammed  time  in  10 
cities  around  the  world,  plus 
two  programmable  time  zones. 

•  nOMORROW"  and 
"YESTERDAr  indicators. 

•  Memorization  of  present  t^me. 
Can  be  recalled  later,  for 
loggjng  purposes. 

•  High  accuracy  (±10  seconds/ 
month). 


□M-81 

Dip  meter 
performs  many  RF 
measurements 

The  DM-SI  dip  meter  is  highly 
accurate  and  features,  in  addi- 
tion to  the  traditional  induciive- 
coupling  technique,  capacitive 
coupling  for  measunng  metal- 
encloses  cods  and  toroidal  coils. 

OM-81  FEATURES: 

•  Measunng  range  of  700  kHz- 
250  MHz  in  seven  bands, 

•  Built-in  storage  compartment 
for  all  seven  coils,  capacttive 
probe,  earphone,  and  ground 
clip  lead. 

•  All  solid-state  and  built-in 
battery. 

•  HC-25U  and  FT'243  sockets 
for  checking  crystals  and 
marker-generator  function. 

•  Anriplitude  modulation, 

•  FET  for  good  sensitivity. 

•  Absorption  frequency  meter 
function, 

•  Earphone  for  monitoring 
transmitted  signals. 

•  Capacitance  probe  for 
measuring  resonant  frequen- 
cies Without  removing  coil 
shields,  and  also  fof  measuring 
resonant  frequencies  of 
toroidal  coils. 


TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


TL-sas-A 

Maximum  legal  power  on  160-15  meters 


The  TL-922A  linear  amplifter  pro^ 
vides  maximum  tega*  power  on 
the  160-15  meter  Amateur  tjands. 

TL-922A  FEATURES: 

-  2000  W  PEP  (SSB)/1000  W 
DC  (CW,  RTTY)  input  power 
on  160,  80,  40,  20,  and  15 
meters,  with  80  W  drive, 

•  Excellent  IMD  characterfslfcs. 

•  Pair  of  EIMAC  3-5002  high- 


performance  transmitting 
tubes. 

•  Safety  protection. 

•  Blower  wifh  automatic  turnoff- 
delay  circuit. 

•  Vanabie  threshold  level 
type  ALC. 

•  Two  meters,  one  indicating 
plate  current,  and  the  other 
fndicating  gnd  current,  relative 
RF  output,  and  high  voltage. 


SM-SSO 

High-performance  oscilloscope  for 
various  monitoring  functions 


The  SM-220  Station  Monitor 
provides  a  variety  of  waveform- 
observing  capabilities,  and  an 
optional  pan  dtsplay. 

SM-220  FEATURES: 

•  Monitors  transmitted  SSB  and 
CW  waveforms  from  1.8  to 
150  MHz. 

•  Monitors  signal  waveforms  m 
receiver's  IF  stage. 

•  Functions  as  hrgn-sensitivity, 
wide-freguency-range  (up  to 
10  MHz)  oscilloscope. 

•  Tests  linearity  of  linear  amplifi- 
ers (provides  trapezoid  pattern). 


•  Allows  observation  of  RTTY 
tuning  points  (cross  pattern). 

•  Built-in  two-tone  (1000-Hz  and 
t575-Hz)  generator 

•  Expandable  to  pan-dispEay 
Capabjirty  for  observing  the 
number  and  amplitude  of 
stations  within  a  switchable 
±20  kHz/±t00  kHz  bandwidth. 

OPTIONAL  ACCESSORIES: 

•  BS'8  pan-display  module  for 
TS-180S,  TS-eaOS,  and 
TS'^820  Series, 

•  BS-5  pan-disp[ay  module  for 
TS-520  Series. 


SP-70 


TS-600 

411-mode/  all  solid-state 
?-meter  transceiver 


TS-600  W/VOX-3 


Tie  TS-600  fS  a  6 -meter,  all- 
node,  alt  solid-state  transcewer 
vith  VFO  (and  crystat-coni rolled) 
toverage  of  the  entire  band. 

rS-600  FEATURES: 

SSB  (20  W  PEP  input).  FM 
and  CW  (10  W  output),  and 
AM  (5  W  output). 
Operates  on  T 20/220  VAC, 
50/60  Hz  or  13.8  VDC 
VFO  coverage  of  50-54  MHz 
in  (our  bands,  with  two-speed 
dial  mechanism,  Favonte 
frequencies  may  be  cfystal- 
controiled. 

Effective  noise  blanket 
VOX  operation  with  V0X*3 


accessory  (standard). 

TS-700SP  2-meter,  aii-mode.  all 
Solid-state  iranscetver  is  also 
available . . .  with  similar 
features,  plus: 

•  Digital  frequency  display, 
with  100-Hz  resolution. 

•  VFO  coverage  of  144-148  MHz 
in  four  bands, 

•  Simplex  and  repeater 
operation,  including  all 
repealer  subbands.  REVERSE 
switch, 

OPTIONAL  ACCESSORIES: 

•  VFO-700S  remote  VFO 
(for  TS-700S/SP). 

•  SP-70  external  speaker. 


A  wide  selection  of  optional 
accessories  is  offered  for 
optimum  operating  flexibtlfty.  In 
addition  to  the  optional  items 
listed  with  each  piece  of  equip- 
ment described  in  this  catalog, 
the  following  accessones  are 
afso  avatiable: 


PC-1  phone  patch  with  hybrid 
circuit  and  VU  meter  for  null 
and  audio  gain  measurements. 


MC-45  Touch-To ne^^"  (with 
automatic  transmit)  microphone. 


MC-50  dynamic  dual- 
impedance  (50  kQ/500£3)  desk 
microphone. 

MC-30S  (500Q)  and  MC-35S 
(50  kSJ)  dynamic  noise- 
canceling  hand  microphones. 

HS-5  deluxe  BQ  headphone  set. 

HS-4  6Q  headphone  set 


NOTE:  Prices  and  specifica- 
tions of  all  Trio-Kenwood 
products  are  subject  to 
change  without  prior  notice 
or  obligation. 


Rich  Casey  WA9iR  I 

SSJ3  Ramsey  Drive.  Box  89B0J 

iewisvtiie  TX  75056 


The  Odd  Couple 

CASEY/1  tackles  OSCAR's  telemetry 


I  was  one  of  those  reac- 
tionary  hams  — you  know 
the    type     writing    to    73 

Magazine  complaining 
about  those  damn  comput- 
er articles  in  an  amateur  ra- 
dio publication.  But  com- 
puter madness  finally 
caught  up  with  me,  and  a 
TRS80  named  CASEY/1  is 
now  in  the  den,  its  lumines- 
cent   READY    a    constant 


taunt  to  the  neophyte  pro- 
grammer. 

After  three  weeks  of 
working  with  the  excellent 
instruction  manual  that 
comes  with  the  machine 
and  several  nights  of  con- 
certed  game  playing,  I 
started  looking  for  a  way  to 
put  CASEY/1  to  work,  and 
copying  OSCAR  B's  telem- 


5  REM 

6  REM 
9   CVS 

10   P." 
20P* ;f 

30    IN. 


40 
SO 
60 
70 
«@ 
99 


IN. 
IN. 

in. 

IN. 
IN. 
CLS 


A*eAT  OSCAR  «   TTLEMETRY   PROGRjW 
m  WASLRI    RICH  CASEY      7»(I9,04 

AMSAT  QSCAft   3   TELEHETftY    PftOGRAIT* 
.;P.*'E?nrEi  TELEMETRY   READINGS   AS   REQUESTED:" 


100   REM  OUMMEL  OKI  CALCULATIONS 

110   G*7.lS*n01-A) 

120   P,'^THE  TOTAL  SOLAR   ARRAV   CDRRI^NT    IS   '*;6i'*  MA." 

ISO    !!►    (G^#j*(A>83)P."THli   SATELLITE.  IS    IN  TME   KARIH'S  SHADOW .^'iG. Ill 0 

ISO    P. "THE  SATELLITE    IS   CURREffTlY    IN  TKE  SUNimiT.*' 

200    KliM   CHAN^fHl   TWO  CAt.CULATlOMS 

2iO   H-57*(B-Sn) 

210    P,:P."'niE   BATTERY   CURRKhT    IS   *';Hi"   HA." 

2St    If   B>SO    P.'TliE   BATTLRif   ABOARD  A08    IS    Ql ARCING/" 

160    IF  BC50    P,*^THE  BATTERY  A&OARD  AGS    IS   DlSOfARCING" 

309  REM  Of AiaifEt  tmf£E  CAtCULATlO^tCS 

310  I*(.l*c)*a.2S 

350   P,:P,^'TU£   BATTERY   TOLTAGE    IS    ";!;"  VQLIS," 

400    REM  CHANNEL   FOUR  CALCULATIONS 

405  j-as.g-i.4a*D 

41D    M-(g75]*J*3Z 

415    P, 

4  20    P.  "THE  BASEPLATE   TEMPKRATURE    IN    DEGREES    IS   "jJj^'    C^    ";H;"    P ,'' 

SOO   REM  QIAKKEL  FIVE  CALaiLAT10?JS 

SOS   K-9S.a-C1.48'E) 

SIO   ?^-t9/S)*K*32 

S20  P.:I'.*'T«E  SATTERY  TEMPERJtniRE  IH   DEGREES  IS  " 


*  If  -  **   I"      «* .  *i  -  **    c 


600  REH  CHA.NSEL  SIJC   CALarLftTlO?^S 
60S  IF   F<5   TllEN    F=# 

601  P. 

610  IF  F-gf  GOSUB  lOOO 

61Q  IF  F>^  F.'THE  POWER  OUTPUT  TN 

990  END 


J  IS  *'lLs"  MW." 


liil  REM  MODE  A  POWER  CA1CULATI0^3S 

till  P=((.0Ol*H)*n-3 

IHJ  IF    tG-i)«(A>5^)    TItEN    1111 

lilS  P.**PWER  REAULSG  CANMOT  BE  TAIC1I?<   NHIL^  AOI    IS    l}i  SUMLIGHT.*' 

liU  P. "THE  MOOiE  A  TRAKSMITTER   ISPIIT  POKER    IS   "jABSCP);"  IfATTS." 

Iflf  RETURN 


Program  listing. 


etry  one  night  gave  me  an 

idea. 

This  program  decodes 
the  satellite's  telemetry 
channel  readings,  giving  the 
user  information  on  how 
OSCAR  8  is  doing.  Although 
Radio  Shack  Level  I  BASIC 
is  used,  the  program  will 
run  on  any  BASIC  machine 
with  minor  modifications  as 
needed;  1,187  bytes  of 
memory  are  required.  Chan- 
nel one  calculations  are 
straightforward.  A  no- 
current  reading  is  registered 
if  the  count  is  100,  101,  or 
102.  tf  the  count  is  in  the 
90s,  the  satellite  is  ap- 
proaching sunlight,  and 
counts  less  than  90  indicate 
that  OSCAR  8  is  out  of  the 
Earth's  shadoWe 

The  calculations  for 
channels  two  and  three  are 
self-explanatory.  For  chan- 
nels four  and  five,  I  have 
added  a  Fahrenheit  conver- 
sion for  those  of  us  who 
have  v^t  to  jump  onto  the 
metric  bandwagon. 

For  channel  six,  when 
OSCAR  8  is  in  Mode  ],  the 
program  calculates  power 
output.  In  Mode  A,  input  to 
the  power  ampfjfier  stages 
can  be  derived  whenever 
the  satellite  is  in  the  Earth's 
shadow  by  multiplying  cur- 
rent (channel  2)  and  voltage 
(channel  3),  Three  Watts  are 
then  subtracted  for  resting 
power  consumption.  With 
the  satellite  in  the  sunlight, 
current  can   flow  directly 


from  the  solar  panels  to  the 
transponder,  and  a  faulty 
reading  can  result 

OSCAR  newcomers 
should  note  that  the  first 
number  of  each  telemetry 
frame  is  the  channel  num- 
ber, so  a  101  becomes  an  01 
when  you  are  entering  it  in- 
to the  program. 

Copying  OSCAR  8  telem- 
etry is  a  lot  more  interesting 
with  this  program  since  it 
converts  those  frames  into 
current,  usable  informa- 
tion. But  don't  forget  to 
pass  those  readings  on  to 
the  ARRL,  which  has  as- 
sumed day-to-day  respon- 
sibility over  OSCAR  8,  so 
that  AMSAT  could  concen- 
trate on  the  upcoming 
Phase  lit  series.  It  is  only 
through  this  constant 
monitoring  that  the  ama- 
teur satellites  consistentlv 
have  outperformed  com- 
mercial satellites  launched 
with  them. 

Information  needed  for 
this  program  was  gleaned 
from  a  pre-launch  article  by 
W3PK  and  G3ZCZ  in  the 
AMSAT  News  tetter^  and  an 
excellent  article  in  a  recent 
QSTM 

References 

1,  *^The  AMSAT-OSCAR  D 
Spacecraft/^  W3PK  and 
G32CZ.  AMSAT  Newsietter,  Oe- 
cember,  1977, 

2.  "OSCAR  8  Has  A  Message 
For  You/^  W9KDR  and 
WB2CH0.  QST,  Jyly,  1978. 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  Corporation 
(AMSAT),  P.O.  Box  27,  Washington,  DC 
20047.  Please  write  for  application. 

For  a  FREE  SAMPLE  COPY  please 
send  $1  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
Swamp  Road,  woicott,  CT  06716. 


BW-2630 


Dear  Subscriber: 

73  Magazine  does  not  keep  the  subscription  records 
on  the  premises,  therefore,  calling  the  Peterborough 
offices  doesn't  solve  your  subscription  problem. 

To  quickly  solve  your  problem  please  send  your 
most  recent  address  label  and  a  description  of  the 
problem  to: 

73  Magazine 

Subscription  Department 
PO  Box  931 

Farmingdale,  NY  11737 

Please  allow  the  subscription  department  at  least 
two  weeks  for  an  answer  or  a  soiution  to  your  prob- 
lem. 
Thank  you  and  enjoy  your  subscription. 

Sincerely, 


Debra  L.  Boudrieau 
Circulation  Manager 


BW^2630  $19.85'^ 

BT-30   $   3.95* 

BT-2628  *   7.95* 


BW-2630  B ATTEBY  TOOL 

The  new  BW-2630  is  a  revolutionary  battery 
powered  wire-wrapping  tooL  Tlie  tool  operates 
on  3  standard  "C"  size  NiCad  batteries  (not 
included)  and  accepts  either  of  two  specially 
designed  bits.  Bit  model  BT~30  is  for  wrapping 
30  AWQ  wire  onto  .023"  square  pins  ;  BT-S628 
wraps  26-28  AWG  wire.  Both  produce  the 
preferred  *' modified"  wrap. 
Designed  for  the  serious  amateur,  BW-S630 
even  includes  both  positive  indexing  and 
anti-overwrapping  mechanisms  -  features 
usually  found  only  in  industrial  tools  costing 
five  times  as  much.  Pistol  grip  design  and 
rugged  ABS  construction  assure  performance 
and  durability.  In  stock  at  local  electronic 
retailers  or  directly  from  ^54 

OK  MacMne  &  Tool  Corporation 

3455  Conner  St,  Bronx, N.Y.  10475  U-S. A. 
Tel.  (212)  994-6600  Telex  125091 

'  Minimum  binings  S25. 00.  add  shipping  charge  S2. 00 
H ew  York  Statf;  re s  1  de nt  s  ad d  app  1  icab le  !ax 


*^  R&adef  Service^ see  page  226 
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PL  Tones  from  a  KIM-1 

a  real  time  wasting  project 


Steven  C  trdei  WDBCHH 

16005  Ramage  Avenue 
Maple  Heights  OH  441  J? 

If  you  need  a  PL  encoder 
for  your  base  station  VHF 
or  UHF  FM  transceiver  and 
own  a  KlM-1  microcomput- 
er, then  you  need  look  no 
further  than  your  KIM-1. 
The  program  in  this  article 
will  generate  a  square-wave 
tone  anywhere  in  the  range 
of  191  Hz  to  66  Hz.  This  pro- 
gram resides  in  page  0  of 


memory  and  will  take  only 
a  few  minutes  to  put  in  the 
computer.  The  square-wave 
output  is  found  on  PAO. 

This  program  simply 
wastes  the  precise  amount 
of  time  necessary  for  tone 
generation  by  executing  a 
large  number  of  machine 
cycles  before  toggling  the 
PAO  output.  The  precise  fre- 
quency being  generated  is 
determined  by  the  values  in 
the  locations  labeled  XI 
and  X2.  These  locations  can 


0000 

A9  01 

LDA  J^SOl 

SET   UP  PA^  FOR  OUTPOT 

oooa 

as  01 

17 

SI?  A  1701 

0005 

A9  FF 

IDA  #*FP 

FIRST  DELAY  LOOP 

0007 

65  2J0 

STA  OQDO 

0009 

C6  m 

use  OODO 

OOOB 

TO  03 

BEQ  0010 

OOOD 

4C  09 

00 

JMP  0009 

0010 

A9  CO 

LDA  #5C0 

SECOt©  nnjii  LOOP  (variant. 

ooia 

as  m 

STA  OODO 

0014 

CS  GO 

Dio  omo 

0016 

TO  03 

Bm  OOIB 

OOlS 

AC  14 

oo 

JMP  0O14 

OOIB 

A9  01 

TiTlA  #tOl 

THIfOJ  DELAY  LOOP   (VABIABLB 

OOHt 

65  DO 

STA  OQDO 

OOIP 

C6  DO 

DEC   OODO 

0021 

PO  03 

BEQ  0026 

003  3 

4C  IP 

00 

JMP  OOIP 

0026 

EE  00 

17 

ING    1700 

TOCIGLE  ?A^ 

0029 

4C  05 

00 

JMP  0005 

RETUftN  TO   FIRST  Tl-RlTiAlT  LOOP 

liotes   The   program  with  v&ri&blee  XI  and  12  get  as  ahc)ws  will 
geziArat*  a  110. 9 -Hz  taii«* 

Program  listing. 
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range  in  value  from  00  to  FF 

in  hexadecimal  notation. 

To  generate  a  tone  in  the 
range  of  191  Hz  to  98  Hz. 
use  formula  1  as  shown  in 
Table  1*  To  generate  a  tone 
in  the  range  of  98  Hz  to  66 
Hz,  use  formula  2.  The 
values  calculated  should 
be  used  for  XI  or  X2,  de- 
pending on  the  formula 
used.  These  values  are  ap- 
proximations only  and 
should  be  fine  tuned  on  the 
air  or  with  a  very  good  fre- 


Fig.  1,  PL  interface. 


quency  counter. 

The  circuit  shown  in  the 
figure  is  used  to  clean  up 
and  attenuate  the  audio 
tone  generated  at  PAO.  R2 
should  be  adjusted  in  value 
to  provide  the  proper 
amount  of  deviation  of  the 
transmitter.  The  connection 
from  R2  should  be  made  at 
the  deviation  control  and 
not  in  the  microphone  cir- 
cuit. 

You  will  find  that  this  en- 
coder program  works  quite 
welL  especially  when  con- 
sidering the  capabitity  of 
changing  tones  just  by 
changing  two  numbers  in 
the  program  I  hope  you 
have  as  much  fun  using  this 
program  as  I  have  had  in 
writing  it.B 


1.  First  calculate  the  number  of  machine  cycles  required 
to  generate  the  tone  by  the  following  formula:  N  (number 
of  machine  cycles)  =  lO^/f  (freq.  of  tone  In  Hz). 

2.  If  the  frequency  is  between  191  Hz  and  98  Hz,  then  X2 
=  01;  calculate  Ihe  value  of  X1  using  formula  1:  X1  = 
N- 51 74/20.  Convert  the  result  obtained  for  XI  to  hexa- 
decimal notation  and  insert  the  values  for  X1  and  X2  In 
memory. 

3.  If  the  frequency  Is  between  98  Hz  and  66  Hz,  then  XI  = 
FF;  calculate  the  value  of  X2  using  formula  2:  X2  = 
N  ~  10274/20.  Convert  the  result  obtained  for  X2  to  hexa- 
decimal notation  and  insert  the  values  for  X1  and  X2  In 
memory.  ^^^^^^ 

Table  1.  Calculating  tone  frequency 


Selling  73  Magazine,  the  ham  radio  magazine 
that  offers  quality  and  quantify,  brings  the 
ham  into  your  store.  Once  through  the  door 
you  can  sell  him  anything. 

Our  dealers  are  telling  us  that  "IT  outsells 
them  all. . .  so  call  today  and  join  the  dealers 
who  make  money  with  73  Magazine. 

For  information  on  selling  73  Magazine 
call  603-924-7296  and  speak  with  Ginnie 
Boudrieau,  our  Bulk  Sales  Manager.  Or  write 


to  her  at: 


Wire  Wrapping  Kit 

Model  WK-5  la  a  imlque  new  Wire  Wrapping  Kit  that 
contains  &  complete  range  of  tools  and  parts  for  prototype 
and  hobby  applications,  all  conveniently  packaged  in  a 
haji4y,  durable  plasUc  carrying  case. 

The  kit  includes  Model  B  W- 630  battery  wtre  wrapping  tool 
complete  with  bJt  and  eleevB;  Model  WSU-30, a  remarkable 
new  Imnd  wtre-wr^jptog/unwrapplng/BtJ-tpping  cool;  a 
imtvoraal  PC  board;  an  edge  connector  with  wire-wrapping 
terminala,  a  aet  of  E*C  card  guides  and  brackets;  a 
mini-ahear  with  safety  clip:  Industz^lal  qualitor  14,  16,  24 
and  40  pin  DIP  socketa;  an  assartment  of  wlre^wrapplni; 
tsTninals;  a  DIP  insarter;  a  DIP  eztractof  and  a  unique 
3-color  wire  dispenser  complete  with  50  feet  each  of  red, 
wrtilte  and  blue  Kyn&r^  insulated,  ailver  plated  solid  AWQ 
30  copper  wire, 

$74-95* 

OK  Machlx&e  fr  Tool  Corporation  ^&« 

3455  Conner  St..  Bronx. N.Y.  10475  U.S.A. 
Tel.  (212)  994-6600  Telex  125091 

•Minimum  billings  »26.00,  add  shipping  charge  »2,00 
Now  York  State  residents  add  applioable  tan. 


•^  f^&ader  Setvice^s^e  pag^  226 
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Super  Duper  for  Field  Day 

system  keeps  the  computer  in  a  safe  place 


ME  f  feD4ffD 


TanE 

r^5  mAvioi 


Mp&tt   t9 


PHillltfl 


tout 


David  Hein  WB5KVZ 
2821  Chariot  Lane 
Garland  JX  75042 


«tJIDiC 

1 

MAliT 
«0M 

D«TA 

11^ 

fQ9Q 

Y 

i^Olrt^s 

wtt  rrt 

^CHtftCH. 

4U 

Dil^ 

TONE 

f/g.  1.  e/ock  diagram,  equipment  used. 


Did  you  have  enough  of 
those  dupe  sheets  last 
Field  Day?  Want  to  know  a 
way  to  never  have  a  dupe 
sheet  bother  you  again,  no 
matter  how  many  new  pre- 
fixes the  FCC  adds?  Cot 
someone  in  the  club  who 
has  an  8080-based  pro- 
cessor that  keeps  asking  for 
some  way  to  help?  If  you 
get  resounding  yeses  to 
such  questions  at  your  Field 
Day  reviews,  then  read  on! 
Here  is  a  stepping-stone 
towards    automating    the 


drudgery  of  Field  Day. 

Described  here  is  a 
remote  automatic  [except 
for  I  Ding)  dupe  checker 
that  was  used  recently  for 
Field  Day  at  K50)L  Texins 
ARC.  The  trial  system  con- 
sisted of  a  Model  19  tele- 
printer on  the  FD  site,  a 
two-meter  RTTY  srmple)c 
radio  link,  and  an 
8080-based  processor  with 
20K  of  RAM  at  the  other 
end.  With  no  modifications, 
this  is  enough  for  about 
2000  contacts.  Although 
the  search-and-store  rou- 
tines are  somewhat  of  a 
brute  force  approach,  this 
setup  will  say  GO/NO-GO 
before  your  regular  dupe 
operator  can  find  the  right 
square  to  look  in! 

All  commands  are  a 
single  letter  followed  by  the 
call  in  question  and  are  ter- 
minated by  a  carriage 
return.  The  commands  are; 

1)  C  — check  list  for 
previous  occurrence  of  call; 
report  back  GO/NO-CO  for 
contact 

2)  L  — log  call;  report  suc- 
cessful entry  into  table  or 
prior  presence. 

3)  R  — remove  call  (oops, 
we  didn't  get  him),  report 
removal  complete,  or 
nothing  by  that  call  to 
remove. 

4)  B— band  change;  con- 
firm band  table  now  in  use. 
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5)D^dummy;noreturn. 
Since  all  data  sent  to  and 
received  from  the  FD  site  is 
copied  on  the  processor 
console,  this  command 
allows  the  FD  crew  to  leave 
messages  at  the  computer 
(see  detailed  description  of 
program). 

Look  at  the  block  dia- 
gram. Except  for  the  inter- 
facing around  the  pro- 
cessor, it  is  a  standard 
simplex  RTTY  hnk.  Any 
working  RTTY  equipment 
will  do  just  fine. 

Sysfem  Requirements 

Before  describing  the 
end  result,  it  is  worth  re- 
viewing the  constraints 
such  a  typical  system  must 
operate  under. 

1)  Remote  intelligence. 
This  system  has  a  radio  link 
because  of  one  of  the  com- 
mon components  of  Field 
Day  — generators,  Ques- 
tions such  as:  Would  you 
plug  your  Altair  and 
precious  floppies  into  an  ac 
line  that  swings  between  90 
and  1 50  V  ac  and  between 
50  and  70  Hz?,  or  Where  is 
your  data  when  the  lights 
go  out?,  point  towards 
remoting  the  smarts.  The 
ideal  FD  terminal  is, 
however,  a  processor- 
driven  video  display  operat- 
ing from  PROM.  A  Model 
19  is  too  noisy  for  CW 
operators. 

2)  Data  speed  and  for* 
mat.  As  of  this  writing,  the 
only  mode  to  transmit  data 
is  half  duplex  Baudot  code 
at  its  various  slow  speeds. 
No  ASCII  and  no  speeds 
above  100  wpm. 

3)  Speed-  Since  the  data- 
link  speed  is  slow,  any  foot- 
dragging  in  table  lookup  is 
unacceptable.  The  worked 
callsigns  must  be  speedily 
accessed,  i.e.,  kept  in  main 
memory  or  maybe  in  floppy 
files.  This  program  uses 
main  memory. 

Hardware  Discussion 

The  interface  to  the  com- 
puter is  done  through  four 
output  ports  and  two  input 
ports.  At  output  port  OFOH, 
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Q     X      *■     « 
Of     ^      9     o 


tfl  ' 


fi» 


W         ffl        -I 


rt      w 


<N 


A 


^ 


i;fi 


I 

S    i  ^ 

*       ™  E 

a     O  O 


I 
1 
I 
I 


m 


in  3 


ft;. 


u  o 


^1 

*-  5 


*<-  «)'  tfl  «  rt  fii  —  o 
BQOQdOOO 


Fig.  2.  Schematic:  dupe  checker  tie-in  to  processor. 


the  computer  transmits 
data  to  the  UART.  The  data 
is  5-level  Baudot  code  One 
bit  of  output  port  0F1H  is 
used    to   control    the    reed 


relay  that  turns  on  the  trans- 
mitter.  On  output  ports 
0F2H  and  0F3H,  only  the 
decoded  strobes  are  used 
to  pulse  the  UART  for  the 


data -ready  reset  and  for 
loading  the  transmitter  buf- 
fer register. 

Input  port  OFOH  is  used 
to  input  the  data  from  the 


73  Magazine  •  November,  1980     115 


Program  listing. 


Assn  aiaa  7aaa 


ilea 
•  lai 
ita9 

aiat 
f  ita 

iiaa 

9Laa 
a  r  at 

aiiiv 
aisa 

iiti 

it  it 

§114 

itat 
iitt 

itti 
aii3 


C3  iA  «« 


a  raj 

8  103 

etaj 

aiai 

a  103 

aias 
aia3 
iaia.i 
aiaj 

aiai 
tt«:i 

0133 
0103 

0103 

«La3 

0194 

aias 
a  1 2<» 
aiat 

0I0A 
0»iO 

iia£ 
0t0» 
aii» 
0lti 
fits 
ai  tj 

It  19 

a  1 1 A 
ai  IS 
01  ic 

8M£ 

ai  If 

019& 
a3?<> 

01^9 

a  t^A 

8  ESC 

0t3D 
ai2E. 

a  US 

0135 

81  Jb 

0  137 
0130 

0  I  3f 

ai  JA 
013B 

01  JC 

01  31;. 


M 
CI 

£« 

0a 

03 
CL 

Ci 
c* 

Dl 

E.d 

2Gi 

CD 
21k 

89 
£& 

£.] 

£e 
t? 
as 

2B 

CO 
DA 
Ti, 

8a 

-re 

3T 
G0 

7a 

95 


30  01 

I A  01 


ja  01 

If  it 


3a 

84 


01 


30 


01 
01 


aaii 
fea3 

00141 
0005 
iiJb 

808  7 

0003 

aae^ 

ana 

801  I 

80 1 2 
0013 

0815 

aei« 

at  1 7 

8810 
0020 


0B£3 
00  S  4 

aaS5 

0es« 
00^7 
9023 

»»3& 

003J 

0034 

0035 
003& 

0037 
0030 

0039 
0040 
0041 

0042 
004J 
0044 

0045 
004b 

0047 

0043 
•04$ 

i0S0 

00S] 
00  S3 

sesi 

005b 
0057 
0053 
0059 
0060 
0061 

00b3 

€065 

0067 

8069 

0069 

0378 

007  I 

0072 

007  3 

0074 

0075 

0076 

8077 

0«7S 

0879 

0090 

8001 

0003 
0094 

aa05 
a03t 

000T 

00S9 


'       PAf^T    1    -    CUPt-ICATC    CHECK III& 

m 

•       24    JOti    1970^       BY    &AV£   llEtN 


ySfeS 


4    SAUCa 
STOT 


C1?«tV£BStO?i    ^OUTIME  SY 


rt'SAUDO    t!4TA    f  til    AND   OUT) 
ri=>SAVDQ    STATUS    CIM) 
||*T11A*»SntT   COIiT^OL    tOUT> 
f2STR*UART   LOAD 
f3STR-UART    D«fl- 
STftft  I 


^nl^ 


•    £^^AT£S 


0IH 


hty] 


^T    tTJ  If  IH 

Til  AN?    tQU  af  I  K 

5PCi.       £'3U  22H 

CR  EQU  a EH 

Lt  iQU  0AH 

tHH         EaU  08H 

FUUR      E'SU  ei4H 

TTYtfl    £UU  i2^ 

TTTST    liQU  tlH 

AUTU       E-3U  ^iH 

Lf^EH    £aU  ^C>1       Ll^T 

LISEL    tQU  00«      LIST 

•  suanoy TINES  Fi^^Tt 


END 


H  lliH 
LOU 


SUBHaUTIMLS. 
IMCLUCEB   to 


BORflOUtC 
HAKE.    Pt^n 


FnOH    MOM  iTQn 
SELF    SUfFICIEMT 


CArtHir-l      IF    J4L>DE 
IF    »#    nOVE   IFF 
ir   MOT   nOVE   BOUH 


•  nUVEC-UTILtTY    TAftLE    HOVL    !%OtlTlN£ 

•  Lt-^QU^CE   SECrirt^    9C*50UHCI   £tiD 

•  HL^CESTjliATlOi*    STA*lT 
n(^U£C    PUStf    D£ 

KFSM    SC 
PUSH    HL 

tCX    KL 

CALL    KILO 

J€   HQVIU 
AOVEO   PO^    BC 

PUP   HE 

PiiP    HL 
,HV0   AOV   A^n        btT   A    BYTl 

5TAX    BC  naV    TO    HCU   A-^EA 

IH^    BC 

CALL    H1L0      DOfeiEl 

JNC    HV0 

HET 

MDVEU    PGF    BC 
1*0  P   DE 

POP  HL 

PUSH    HL 
OCX    HL 

CALL    KILO      CREAT£   L£M(?TH 
LHLL    FQUn 

hAtJ    SC      END    Df    MUl^EiC    T^BLE 
PUSH    ML 

POP    BC      XCHG    TQ    BC 

PQP    HL 

XCHb 
MUl    aov   A*M 

5TflJt  ac 

LCX    BC 
nCK    HL 
□Ct    HL       HL 
CALL   HtLO 
JC   nvi 
HOV    A,«1      HL 

STAY  ac 

RET 


BUnPEP    It*    HILg 


Ot 


HOV 
DRA 
STC 

SUB 


Aj^^ 

L 


CI»llPAft£ 
HL*e7 


HL«  ££ 


A«£ 

L   £»£-KL 


a  13? 

33 

04 

0a 

0  142 

7A 

0143 

9C 

0144 

3^ 

as 

00 

0147 

C9 

0140 

0 1  40 

C5 

0149 

0E 

0B 

•  14a 

CD 

55 

01 

0 1  4E 

•E 

0A 

ai^t 

CD 

» 

•  1 

«tS3 

CL 

0l$4 

C9 

0155 

0tS& 

tm 

•  1 

#1^1 

£6 

04 

•  150 

CA 

^S 

•  1 

Ajse 

79 

tl5Q 

1^3 

«« 

tisr 

C9 

ii«i 

ei«i 

CS 

0161 

06 

&4 

0163 

05 

0164 

ca 

6J 

01 

0167 

CI 

0168 

C9 

0169 

0169 

a  16? 

0169 

0169 

FE 

IB 

eioB 

Gfl 

9A 

01 

SI<»!r. 

FE 

If 

0L70 

CA 

92 

01 

0173 

57 

01  74 

3A 

Bl 

aa 

0177 

BS 

0  1  7S 

ai 

39 

02 

ena 

06 

00 

0  1  7  B 

4f 

»\1L 

09 

0l7f 

4£ 

8  100 

T9 

0Lfll 

Ft 

0A 

0103 

CA 

BE 

•  1 

tlB« 

fE 

01} 

0100 

cc 

43 

0] 

01  SB 

CE 

55 

01 

ilSE 

79 

ai0F 

fE 

30 

0191 

C0 

8192 

57 

0193 

3E 

00 

•  t9S 

3? 

Bl 

02 

•  199 

TA 

4199 

C^ 

•  19A 

St 

•  19B 

3£ 

S0 

0I9D 

12 

Bl 

02 

aiAa 

tA 

aiAi 

C9 

itA2 

aiA2 

0IA9 

OlAfi 

SF 

0JA3 

fE 

a7 

Blfib 

CA 

FB 

81 

aiAd 

f  £ 

SA 

0IAA 

OA 

09 

22 

01  AD 

F£ 

aD 

aiAf 

GA 

05 

82 

}&iQZ 

F£ 

20 

a  IBM 

CA 

aA 

05 

0IB7 

FE 

00 

81B9 

CA 

«F 

e2 

atac 

FE 

3B 

atB£ 

D0 

atBF 

FE 

4t 

itci 

OS 

ca 

01 

aiC4 

f£ 

2j 

•  JC6 

Ba 

•  tC7 

CD 

lA 

03 

•  tCA 

7B 

aiCB 

Zl 

92 

02 

01CE 

B6 

21 

•  tpe 

06 

0« 

•  ina 

4F 

•  1Q3 

09 

•  t&4 

4£ 

•  tD5 

C3 

16 

•2 

ijat 

3A 

B2 

02 

•  me 

FE 

20 

00S9 
0490 

••91 
0092 

0093 

•  094 

««95 
9096 
0897 
0091 
M99 
iiii 

0101 
0102 

•  103 

•  104 

•t«s 

•  I0& 

0 1  07 

0100 
01 09 

•lie 

•  III 
01  IS 

0113 
0114 

0115 

01  16 
01  17 
0119 
0119 

B  ]  ?  F 
^ISS 
03^3 
0124 
0125 
0126 
0127 
0120 
0129 

•  130 

•  131 
0132 
0133 
01^4 
it3» 

•  I3« 

•  137 

•  130 
01  1^ 
81  40 
0141 

•  142 

•  143 

•  144 

•  145 

•  146 

•  147 

•  140 

0 1  49 

0150 
0151 

0152 

•  1^3 
ilS4 

01  &9 
0156 

0157 

0iss 

0159 

^160 

0161 
0162 

0163 
B 1  6  4 
0165 
ai6«i 
0  167 
0168 
8  169 
0170 

•  171 
0172 

•  173 
0174 

•  US 
0176 

0177 

0170 

iiTf 

•  I  08 

•  101 


STA 

MCV 

Sii 
STA 
BET 


F0U<1 
A^  D 

H 

Foun>i 


SAVE  RESULT 


cwLF  WSH  ac 
Hvi  c«cm 

CALL  CB 
nvt  C#Lf 

CALL  CO 
PQP   »C 
RET 

CO  IN  TTYST 
ANt  •AH 
Jt    CO 
nOM   A^C 
OUT  TTTDA 
RET 


CONSOLE   Cm-F 


CDMSBLE    OUTPOT 


DELftt    PUSH 
nVI    B4  54H 

OLO    BCR    B 
JNE    DLO 
POP    BC 
RET 


BC 


i  SUBROUTINES 

« 

*    TOASCi       BAUDO 

TOASC    CPr     IBH 

CPI     IFH 

JE   LTRSM 

mV    D^A    SAVE    A 

LtA    LTRF       tET    LETTEH 

ORA    D         OH    TDIiEtHEH 

LXi    HU*CV5T7 

m\    B«f 

HQV    C«A 

&AC    BC 

HOV   AjC 
CPi    LF 
JZ    SKIP 

CPI  cn 

CX  CILF 
CALL  CD 
3HtF  nOV   AfC 

CPI    Sf^E 
LT**SH    J^OV 

rivi  A.i 

STa   LfnF 

n&u  A^i^ 

HET 
FlbSN    MUV 
»VI    A^SiH 
STA   LT*lf 

ttOV   Ap£      restore 
HET 


PAfiTlCULAfl    TO    TWrS    TASK 


TO   ASCII    TO    CONSC^LE 


FLA& 


LTH    SPFT   0«    5!>C£ 


E^A      SAVE  A 

SET    SHIFT 
AESTORE   A 


FO^    LTflS 


Q,A       SAVE   BAUIHI 
SET   FIbS    FLAG 


f  03  A  sen   ibMoaE 


TOBAOt   ASCII  TO  BAUCQ  TU  HAOtO 


T08AU  MOV 

CPI    07M 
JZ    SBELL 

CPI    aAH 

4t    SLF 

CPi    CH 

CPI     SPCE 
J7.    SSP 

CPI   aen 

JZ    SMUL 
CPI    gOH 


E^A       SAVE   ASCU 


SPECIAL    ASCI  1 


CHECK    FOR    INVALIDS 


4lH 

5ALPH 

21H 


RNC 
CPt 
JliC 
CPt 
fflC 
iF{6£    CALL    FldST      HAKE    SURE    IN    flGS 

AQV    A^E 

HL*  C7  T5f 
2IH 

C«A 

BE      TA9.E  LOOKUP 

FIMBO      XnJT 
LT^SF 


LOOM   Uo    BAUI^O   COOE 


SALP^    LLA 
CPI    20H 


IT 
CHECH 


SHIFT    Ft  At 


UART  that's  coming  in  from 

the  radio.  The  system  sta- 
tus, including  the  autostart 
Indicator,  comes  in  on  port 
0F1H.  Other  more  dedicat- 
ed hookup  methods  surely 
are  as  viable,  but  this 
accessory  is  currently 
plugged  into  the  general 
I/O  board  of  the  target  pro- 
cessor. 

The  schematic  provided 
will  not  work  directly  on  an 


S-100-based  processor.  The 

target  machine  is  a  home- 
brew 8080-based  machine 
with  an  8228  system  con- 
troller for  decoding  the 
status  signals.  The  main 
purpose  of  the  schematic  is 
to  back  up  the  listing,  i.e.,  to 
show  what  the  program  was 
working  with. 

Program  Explanation 
jLmes  079-0J3:  These  are 


the  necessary  equates  of 
names  to  numbers.  Includ- 
ed are  I/O  ports,  common 
ASCII  characters,  buffer 
areas  (FOUR),  and  the  end 
of  the  call  table  area  (in  two 
parts  to  make  end  checks 
easier).  The  call  table  area 
starts  at  the  end  of  the  ob- 
ject for  the  program  and 
endsatLISEH,  LISEL 

Lines  041^93:  MOVEC  is 


the    callable    part    of    the 

move  monitor  command 
used  in  the  target  proces- 
sor. It  opens  or  closes  holes 
in  the  call  table  to  add  or 
remove  calls  from  the 
table.  When  moving  up  the 
rest  of  the  table  to  create  a 
hole  in  the  list,  the  move  is 
done  from  the  end  to  the 
beginning  to  avoid  filling 
the  memory  with  the  same 
callsign.  When  squeezing  a 
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9I£A  73 

dl^B  2t  7B  as 

aiFB  06  ei 

ilFJ  19 
0IF4  4£ 

aira  C3  16  is 

■  IFS  CD  I A  91 

ilFD  C3  lb  i2 
«£0a  «£  »3 

as0a  ci  J  fa  et 
ia«s  •£  «i 

■Si7  C3  16  «t 
«e0il  ■£  04 

«20f  •£  01 

i2i t  CO  tC    03 

t3M  i£  ir 

•£lb  CD  ac  02 

•£19  C9 

*2JA  34  BH    03 

tsio  r£  ai 
0S1F  ce 

03sa  le  »c 

tees  33  B9  03 

0335  0£  IB 

•  337  CQ  3C  03 
•i3A  TB 
0330  Ci 
B33C  D8  Fl 
923E    E4  04 
esaa  CA  3C  03 
033a  T» 

0234  D3  rO 
B33b  133  r2 

0235  C9 
0339 
0239 
0339 
0239 
9339  00 
023A  45 
i^3B  BA 

033D  20 

Bg:}£;  53  49 

aS40  &5 

^24 1  ID 

0242  44  5'3 

2244  4JI  4E 

2346  46  43 

«24a  4a  S4 

B24A  &A  4C 

a34C  ^1  40 

a24E  S9  s« 

0350  Si  4r 

0252  42  47 
93^4  03 

i3S5  40  5S 
^357  S6 

fl25S  00 
2259  00 

t23A  33 
92 5 B  0A 
035C  3D  30 
025£  07 
823f  3S  37 
3361  iU 
0262  24  34 
0^6^  27 

0265  2C  21 
^267  3A  2a 

0269  3^  22 
026B  29  3^ 
B3^P  ?3  36 
92^1  30  3L 
flSlI  39  3F 
0273  36 

3^37  4  sa 

a^75  2£  JB 

0£77  aa 

027^ 

a37S  03 

e279  19 

B374  e£ 


0187 

SI  B3 

0190 

0  I  Q  J 

fl]  93 
019  3 
eL94 
019^ 

0196 

01  97 

tIM 

0]99 
t200 

02  0  3 
0204 

03  0S 

0306 

0207 

i2i3 

0209 

0310 

•2  11 

0212 

0213 

•Si  4 

•3  15 

•£I6 

•317 

02  IB 

0£19 

0@S0 

0321 

0222 

0333 

0224 

0225 

0334 

0227 

0338 

0329 

•230 

•S3  I 

te33 

0333 
0334 
•t35 
•»3« 
0237 
0330 
•239 
•34* 

•34t 

•342 

02  43 
0344 

•i4d 

«a46 

•247 
•349 
•349 
•3  50 

•esi 

•?B2 

03S3 
■354 

02^5 
02S6 

•  357 

03  59 

02  59 

02«0 
03bl 
0363 
9263 
0264 
0365 

03  66 
0267 
036H 

•£69 
BS7fl 

B27i 
•2  72 
•373 


NSH2  »0V   Aj.  t 
LJCl  HL>C7T5L 
SUI  41  h   tDI^ 

MV 1  B«  # 
MOV  C^A 

DAD  QC 

>5CiU    C*H      &£T    CdDI 
^nP    F  INBO      JtmT    J  T 
SBiLL    CALL    fItST       IM 


TABLE    LOOKUP 
GHOUP 


J!4    A 


FT  &5t 


BLF 


a       BCR 


MVl    C. ^      BAUDO 

SLr  nvi   c*s 

JSIP    FINSO 
SCR  MWI    C* 

JMF    riNBO 
SSP   MVI    Cj  4       BEf^E 
J»9P    FINBO 

SHOUt    CM.L     [QOUT 

Fmao  CALL  lOOUT 

SET 
f  ItST   LEJA    LJnSF 

cpi  esH 

MVI    A. 0 

ST  A   LTJISF       JE510 


BELL 


SEMI3 
CODE 

SEVO 


t  T    imm 


IT    TMU* 


FtCrS  naD£? 


hV I    C< I BM 
CALL    lOQUT 

MOV  AjtE     restore 

RET 
lOOUT    IN    RTYST 
AMI     i34H 
JZ     lOOUT 

rtOV    A,C 

OUT    FtTYDA 

CUT   0F2H       STROBE 

HET 

*    LCGKUP    TABLES 

CV5T7    EQLf    1      ASCJ  I 
Oa    00 
'£■ 
LF 
*A* 
SPCE 
'  IS* 

cn 

•MJ" 

^T«' 
*LI' 
•R»" 

EHR 


Ft  Aft 
AMD   KfliT   rifiS 


ASCII 


TSaL 


TO    SACDO 


DB 
DB 
BB 
DV 
DB 
DB 
DW 
Dtf 
DV 
DW 
GH 
CV 

DV 
DV 
DV 

im 

DV 
De 

nE 

DB 

mt 

CB 
BV 
DB 

DV 
OB 

DW 

DU 

cy 

□V 

D¥ 
DU 
DB 
IjB 

Dtf   " ; ,  • 

CB   £1^1^ 
C7T5L    ESU 
DB    3      A 

DB  as 

S9    14 


*V' 
EffiR 

a 

LF 

*  w    * 

07H 

*78' 

Ci^ 

27H 

■  1  J  ' 
'  (  1  * 

*3J* 

■  10" 
"79  ■ 
■*♦ 


BELL 


S    ASCn     TO    BAUDO    CLETTE?tS> 


e2H0 

06 

000! 

«B 

9^bt 

0F 

02B3 

12 

0304 

IC 

02B5 

BC 

02B6 

10 

0207 

16 

02Qa 

17 

0209 

BA 

03aA 

05 

023B 

!• 

a2sc 

i? 

•300 

le 

•3S£ 

13 

020F 

10 

0240 

15 

•  39 1 

11 

0293 

0392 

0D 

03^3 

n 

i3«4 

14 

0295 

09 

•3»6 

•0 

•297 

lA 

0290 

00 

0299 

0F 

029A 

12 

0290 

00 

029C 

«0 

0290 

0C 

029E 

03 

039F 

iC 

02A0 

ID 

02AI 

16 

03A3 

17 

03A3 

L3 

0eA4 

Zl 

03A0 

0A 

03A6 

10 

02A7 

19 

03Aa 

07 

02A9 

06 

i3AA 

18 

02  AB 

0& 

03AC 

l£ 

03AD 

00 

•  3A£ 

00 

02AF 

00 

0200 

19 

•3B] 

00 

92B2 

00 

02  SJ 

•3aj 

3E 

fP 

■tS5 

D3 

Fl 

0287 

C9 

•380 

•toe 

DB 

Fl 

•  tSA 

£6 

40 

02BC 

Cfl 

02BO 

3£ 

iE 

02dF 

03 

Fi 

03CI 

CO 

CS  •£ 

a2C4 

C9 

03CS 

92QS 

C5 

03C6 

06 

04 

02C0 

CS 

•  2C9 

CO 

D3  03 

02CG 

CI 

03CD 

05 

02CE 

G2 

C0  02 

02DI 

CI 

0303 

C9 

0SD3 

02D3 

06 

FA 

02D5 

CD 

60  0! 

0200 

05 

0209 

C2 

D5  02 

tfiliC 

C9 

0300 

02DD 

00 

02  0£ 

BB 

03  DF 

§0 

03£a 

DB 

fi 

0^E2 

£b 

20 

B2£4 

02 

0A  04 

0279 

DB 

6 

0280 

DB 

1  1 

0281 

PB 

15 

0382 

DB 

10 

02S3 

DB 

20 

0384 

DB 

12 

0?B5 

DB 

34 

03  86 

EB 

22 

02S7 

DB 

23 

0^33 

DB 

19 

02B9 

DB 

S 

02  9  B 

OB 

16 

029  1 

DO 

7 

0292 

D9 

30 

0293 

CB 

19 

B294 

DB 

29 

0295 

OS 

31 

0296 

DB 

17 

£ 

i£97 

C7T5r  £aU  S   ASCII  TU  BAU 

0^911 

DB 

13 

1 

0299 

CB 

IT 

M 

0300 

DO 

2« 

# 

03BI 

ea 

9 

030S 

oe 

•• 

t-NULl* 

0303 

DB 

3» 

0304 

DB 

II 

030^ 

DB 

IS 

0306 

CO 

ta 

0307 

OB 

00 

«-l«UL 

0300 

DB 

00 

*-NUVL 

0309 

DB 

13 

03  ]0 

DB 

3 

- 

031  1 

09 

28 

p 

03  iS 

DB 

39 

/ 

0313 

DB 

22 

0 

0314 

oa 

23 

1 

0315 

DB 

19 

3 

0316 

DO 

1 

3 

03  n 

DB 

10 

4 

03  IB 

DB 

16 

5 

0319 

OB 

31 

6 

0333 

OB 

7 

7 

0331 

DB 

6 

0 

0332 

DB 

34 

9 

B323 

DB 

14 

1 

0324 

03 

30 

1 

0325 

03 

00 

*-NULL 

0326 

DB 

•• 

•*l*l*LL 

0327 

DB 

00 

"-ftULL 

0320 

OB 

25 

f 

•339 

LTRf 

Gm   00   tNiT  TO  LTns 

0330 

LTHSF  DO  ••  tHir    TO  LT1?3 

0331 

* 

0332 

TOFF 

rivi  A.arFH 

0333 

OUT 

TRAMP 

•334 

H£T 

0335 

• 

0336 

TOJi 

IN 

mrrsT 

0337 

AKI 

40ff 

033S 

jmt 

ALREADY  ON 

•339 

nvt 

A* 

0F£Ji 

•34« 

OUT 

TEAIIP 

0341 

CAIX  DtTa 

0342 

R£T 

0343 

* 

03  44 

0LY3 

PUSH  aC   4  K  i.35  SEC 

0345 

nvi 

Bf 

4 

0:346 

0LY2L  PUSH  BC 

0347 

CALL  DLYI 

•  340 

POP 

&C 

0349 

OCT! 

B 

03  50 

JN£ 

DLV^L 

03SI 

POP 

BC 

RESTORE  ORI&  BC 

0352 

RET 

0353 

* 

035^ 

DLYI 

fiVI  B/2S0   *35  SEC 

0355 

DLYiL  CALL  DELAY 

0356 

OCR 

B 

0357 

JNZ 

DLYIL 

035B 

HET 

03S9 

* 

0360 

SI  mv> 

036  L 

NOP 

0362 

NOP 

PATCH  JUHP 

0363 

IN  1 

HTY5T 

0364 

AHt 

AUTO 

0365 

jNt 

5TA!tl 

call  out  of  the  buffer,  the 
move  starts  at  the  begin- 
ning of  the  table.  HILO  b  a 
subroutine  used  to  com- 
pare register  pairs  HL  and 
DE  to  see  if  the  move  is 
over.  In  performing  the 
comparison,  HILO  com- 
putes the  difference  (saved 
at  FOUR),  a  feature  useful 
in  calculating  where  to  start 
on  a  move  up,  or  to  end  a 
move  down. 


Lines  095-108.  These  two 
routines  are  used  to  put  a 
CRLF  on  the  target  ma- 
chine's console  device  be- 
tween commands.  Al!  data 
sent  on  the  radio  channel  is 
echoed  to  the  console 
device  through  the  CO 
routine  for  monitoring  pur- 
poses. 

Lines  110-115:  DELAY  is 
used  to  hold  up  the  answer 


for  a  specified  time  after 
the  RTTY  tones  leave  the 
air.  This  gives  the  operator 
(or  machine)  at  the  FD  site 
time  to  throw  the  T-R 
switch. 

Lines  119-150:  TOASC  is 

the  Baudot-to-ASCI!  char- 
acter converter.  This  uses  a 
table  lookup  (CV5T7, 
22B-269)  with  a  LTRS-FIGS 
flag    called    LTRF.    The 


Baudot  code  and  the  flag 
value  are  added  to  the  table 
start  address  to  indirectly 
get  the  ASCII  code  This 
routine  unshifts  on  space 
automatically. 

Lines  154^224:  TOBAO 
converts  ASCII  to  Baudot 
and  sends  the  character  out 
to  the  UART.  Because  any 
character  converted  has  no 
use  if  not  transmitted,  this 
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«Er«    i««    mn 

OH 

ISJf  J 

jn£    blAHl 

0iP9    OS    P§ 

3372 

m    RTYDA 

tart    t)4   F3 

a373 

OUT    0f3H       SrnOOE    DRR- 

e2f9   £6    IF 

^374 

Mil     IFH 

liFB   CD   69 

ii 

03T5 

CALL    TOASC      I^ETUHNED    IN    A 

B»r£    ft.    \f 

B375 

CPl     IFH       DO    NOT    HIP*    FI05 

«a«»  CA  00 

sa 

0377 

JI    BE       BUT    TOASC    SlEEDS    IT 

B3«3    FE    IS 

1371 

CP [     I BH 

i30&   CA   00 

ee 

0379 

Jt    01       TtQS  NElTHtTt 

•3ta   C9 

e33« 

Fl£T 

■31« 

0381 

* 

•Jtv  oa  Fi 

03t2 

B«ESS    iN    RTYST      &-CHARS,ML-SIil*T 

iJis  £6  £i 

•3S3 

AMI    AUTO 

•^•0  CA  i? 

03 

9384 

J£    BML5S 

■31 •  c&  m 

0S 

a3S5 

CALL    TOH 

•311  7£ 

0305 

BLP  nov  A^n 

i314   £S 

03B7 

PUSH    HL 

i3rs  cs 

0388 

PUSH    BC 

a3t«  *p 

03B9 

HOV   C«A 

•317   CO   » 

■  1 

•39« 

CALt,    CO 

t3IA    T9 

•341 

nov  A^C 

•3!B   CO   AS 

11 

•393 

CALL    TOBAO      CONlfEBT  AND    SOID 

■3I&   CI 

•393 

POf    IC 

03 ir  £1 

•394 

POP  HL 

t3M   »S 

•  395 

DCB    B 

■391    Ci 

•  396 

B2      HEH£MB£fi    TO    TOFF 

•322   ?3 

§397 

mX    HL 

1323   C3    13 

•3 

0391 

JHP    BLP 

9ja 

1399 

« 

0326    TE, 

04^0 

COHP   ROW    »^«      B   LONti,HL    PlASTET?*  D£ 

032?    rE.  »i 

04ai 

CPt    •      1*0 1   £a^    A»ID    EE^^OS   COUHTEO 

«3£9    CC    39 

03 

04f2 

CE  mn£ 

•aac  lA 

1403 

LDAK    D£ 

§320   BE 

04B4 

CHP  rt 

a32£  C4   at 

•  3 

040S 

CNZ    IHRNE 

0331     13 

0405 

INX    DE 

B332    ei 

04*7 

IWX   HL 

0333    ib 

040S 

mn  B 

Q33^   Ca    Sb 

03 

0409 

JME    eOMP 

0337  ca 

14lll 

m 

i33a    3A    40 

03 

04  1  1 

IHRt    LDA    i£RpS 

033B    3C 

041? 

tMB    A 

a33C    32    40 

03 

0413 

ETA    Z£RO£ 

a33F   G» 

1414 

flET 

0340     00 

041S 

zmas  DB  i 

■341    3A    49 

03 

B4I6 

INRNE  LOA   NOTEO 

•344   3C 

04  17 

INA    A 

•345    33    49 

03 

04IH 

STA    NOTEa 

■349   G9 

0419 

a£T 

•349    00 

042* 

NDTEQ    DB   B 

i34A 

0421 

• 

i34A   3£  if 

•422 

SRCH    nVl    Aj« 

ft34C   3?    4A 

03 

•423 

STA    EEHOS 

•347    32    49 

•3 

•424 

STA   NOT£0 

■3»3   C5 

fi«2S 

PUSH    BC      a-STHIMG   LEHGTH 

■»3   CO   ^6 

•  3 

•425 

CALL   COftP      HL'LIST  OF    STUINtS 

•  3»   CI 

0427 

POP    BC               D£«nx£0    STFtlMb 

13ST   28 

042S 

DCM    HL      IIETUfOlS   CY    IF    &0T    TO  WEX 

a3se  £8 

0429 

OCJC    HV      lETUlWS    Z       IF    STStNCr   FQU 

a3»«   38 

1430 

OCX    KL      1I£&S   POtHT    TO    BEttN 

■ISA  aa 

•431 

OCX   HL         OF    LAST   COnPA^E 

•350   2« 

•43? 

OCX   HL 

•39C  as 

•  433 

[>CX    HL 

■3SD    IB 

•  434 

tiCX    0£ 

•35£    19 

•  43^ 

DC3C   D£ 

f3Sr    IB 

•  43b 

OCK   0£ 

•350    IB 

•43T 

OCK    OE 

1351    IS 

0439 

OCX    OE 

0  363    IS 

0439 

OCX   DE 

i3&3    3A    40 

03 

0440 

LOA    ZEROS 

9364    B7 

0441 

QRA   A 

•3tl    CA    6C 

03 

e44a 

J£    SRCHI       HO    ££ROS    ON    HL    STT1I»a 

a36A    37 

^443 

STC         YES    TH£n£    ARE 

a3b&   C9 

0444 

RET 

036C    3A    49 

a  3 

jJ445 

SROll    LDA    NOTEa 

036F    BT 

0446 

QRA    a 

e(370    C3 

0447 

R£      RET    IF    ALL    6    CHARS    EQ 

037  1    CD    71 

03 

044a 

CALL    AD6HL 

B374    C3    4A 

03 

0449 

JHP    SilCH 

0377 

0450 

• 

0377  ai 

045! 

AI>6HL     INX    HL 

0376    23 

045? 

INX    HL 

0379    23 

0453 

IMX    HL 

037A    S3 

0454 

lt»X    HL 

03TB    22 

04SS 

tNt    HL 

•37C    23 

04S6 

[NX    HL 

A3TD  C9 

B4S7 

SET 

COPT 


aouMOAnv 


036S    QD 

OP    02 

0338    CI 

03a$    £1 

03BA   FE 

2E 

•380    C£ 

9A    03 

0  36F    2B 

0.igia  04 

1391     73 

•393    FE 

IT 

#394   CA 

0A    04 

•397    C3 

33    03 

i39A  PE 

0D 

039C   C2 

A5    f3 

139F   78 

B3A0   FE 

86 

03A2   C8 

13 A3   C3 

AD    03 

03A6   TT 

ft3AT   S3 

•3A8    05 

13A9   C8 

•3AA   C3 

33   03 

•3AD  3£ 

£« 

03AF    77 

13S1    23 

03B1    BS 

03B2    C5 

•383   C3 

AO    03 

13B6 

B3B6 

03S« 

0336    5 A 

5A 

0338    5 A 

5A 

e33A   5A 

5A 

03QC    £0 

15 

0  3SE    BD 

03aF    00 

03Ce    0A 

03CI  eo 

03C2   £0 

44 

i3C4    55 

51 

03C6    S0 

03C7    00 

03Ca   00 

03C9    0A 

03CA    00 

iJCfi   20 

4F 

03CD    4B 

20 

03Cr    00 

03D«    00 

0301    a  A 

1303    00 

0303   29 

4£ 

0305    4F 

34 

13E>7   20 

49 

13»    4E 

20 

0308    4C 

49 

J3DD  53 

54 

130F    2E 

21 

13£t    IQ 

13££    01 

•3E3    0A 

•3£4  to 

e3£5   20 

42 

•3E7    41 

4e 

13E9    44 

3D 

B3LB   BO 

•3 EC    11 

13E0  ft A 

B3££    BD 

03£F    2  0 

4£ 

03F1    4r 

SB 

03F3    42 

41 

03F5    4£ 

44 

03F7    30 

03F0    30 

03F9    00 

0  3FA    0A 

03F&   00 

0  3FC    4[ 

4G 

03FE   S2 

43 

1400    41 

44 

1412    S9 

2B 

0404   54 

43 

1416   45 

52 

049a    4S 

20 

040A 

0453 
045  4 

0463 
041^6 

•  457 

0458 
0469 

0470 
1471 
•472 

•  473 

•  474 
i«TS 
•4T« 
047  7 

•  47e 

•  479 
14S1 

•  All 
1412 

«4B3 
■484 

■4S5 

•4S5 
■487 

•4SB 

B4S9 

•  498 

•  49  L 

•  492 

•  493 

•  49  4 
0495 
049^ 
B49T 

0498 
1499 
1S00 

Bail 

1512 

1S13 

1904 

1515 
1916 
1917 
1518 
1519 
1511 
151  I 
1512 

•  513 
•914 

•  5)5 
•916 
•9tT 

•  518 

•  519 
iS21 

•sai 

•  522 
•S23 
•S24 
•59S 

•S26 
■527 

■525 
■SS9 

•  531 
IS 3  I 
053? 
0S33 
0534 
053S 
0536 
0537 

0538 
0539 
0540 
B541 
1542 
05  43 
0544 
•S4S 

•  S45 
•S47 

1548 

•  549 


CALL    81       QUITS    IF    AUTO    LEaUES 

POP    BC 

nop  HL 

CPI  * . ■   RUaOUT  CHAR 

JNt  CHK8 

OCX  HL 

Ititt   S      BACK   UP  OHE    CHAA 

HOV   A>8 

CPI    17H      ¥:P£  OUT   COHHAMD    TOOT 

JZ    STABt       CLEAN    OFF    STACK 


JMP 
CHK8 

nov 

tPi 

H£ 

artP 

CHK5 

ocn 

HZ 
CHMI 

nov 

EHX 

DCB 
HE 

JHP 

* 

*    DATA 


CHK3 

CPI    CR     . 

CHK5   MOT  CR 

Ah*B      is    IT   CR    aT    13T  CHAt 

86H       IF    SO    RETURN 

BUFFES   tBiTOUCMEO 

CHKt 

HOV    HmA 

HL 

a 


CHK3 
MVI    A. ' 

ei«A    on 

HL 

B 

CHKt 


tfO^DS 


C3    FILL   REST   OF   BUFF £11 


ZZ' 


€BtlF    DM 
OW    "iZ* 

CLIST    DU    DTAB+6 

ASTA    PB    CR 

DB    1      FOn    TTY 

LF 

CR 
I  p    * 

■PU' 


INITIALISE   CHARACTER    BUFFETt 


JMITIALIW    TO    BANO-A 


OB 
DB 

nv 

tiu 
Pa  '    * 

B5TR    DB    CR 

OB    1      FOR 

LF 

CH 
»p    i 

*    H* 

OB    CR 


•  FOR 
LF 

cn 
*n  ' 

*T0* 
M     ' 

*  W 
'  IL' 


DB 
DB 
DV 

py  ' 

CSTR 
DB  f 
DB 
DB 
DV 
DIf 
DV 

ov 

DW  *  •* 
OSTn  DB  CR 
08  •   FOR 
OB  LF 
OB  CR 
OU  *B  * 
OV  '!4A* 
DU  '-0* 
£STR  09  C^ 
DO  0  Fon 
LF 
CR 
■N  • 
J  g ' 

'AB* 

'  DN' 


DB 
OB 
DW 
DU 
DV 
OV 
08  '  ■ ' 
FSTR  Da  CR 
HB  0   FCR 
LF 
CR 
'UA^ 


PB 

OB 

OW  ' 

DW  * 

DU  ' 

DU  ' 

OU  ' 

□V  ' 
bSTR 


EB' 

DA" 
Y' 

HT" 

RE* 
E* 

EQU 


TTY 


TTY 


TTY 


TTY 


TTY 


routine  assumes  the  radio  is 
in  transmit  and  proceeds  to 
send  the  characters  as  they 
are  converted.  The  conver- 
sion uses  a  separate  two- 
part  table,  half  for  FIGS 
(C7T5F)  and  half  for  LTRS 
(C7T5L).  There  also  is  a 
separate  shift  flag  for  this 
conversion  called  LTRSF. 

Using  two  tables  is  ad- 
mittedly not  memory-effi- 
cient, but  the  tables  are  not 


that  big  and  the  program 
runs  faster  with  a  direct 
lookup  each  way.  Running 
fast  makes  it  easier  later  to 
add  more  tasks  or  features 
without  incurring  timing 
conflicts. 

Lines  228-330:  These  are 
the  tables  themselves,  re- 
quiring 78H  words.  At  the 
end  are  the  two  flags  for 
LTRS  and  FIGS  for  conver- 
sion each  way. 


Lines  332-334  TOFF 
sends  all  ones  to  the  port 

controlling  the  transmitter. 
A  one  turns  the  transmitter 
off  (see  schematic). 

Lines  336-342:  TON  sends 
a  low  to  the  bit  of  the  port 
that  turns  the  transmitter 
on,  then  calls  a  delay  rou- 
tine that  causes  one  second 
of  tone  before  any  text  is 
sent.  This  is  only  to  ensure 


that  the  receiving  end  has 
time  to  set  up.  If  your 
receiving  end  is  manual, 
you  may  want  to  lengthen  it 
by  changing  the  MVI  B,X 
in  line  345  to  four  times 
the  number  of  seconds  nec- 
essary. 

Lines  354-358:  These  are 

nested  delay  routines  that 
tie  up  the  processor  for  cer- 
tain periods  of  time  decre- 
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i^QA 

055fl 

* 

0  4DC 

21 

£3 

03 

064S 

BAND3   LXI    HL, ESTR 

5*10  A 

0551 

* 

04Dr 

06 

0D 

0643 

MVI    B. FSTH-ESTR 

J4flA 

05  5S 

*      MAtti    PAFtSER^-LOGEtt 

04£l 

CD 

09 

03 

0644 

CALL    BMES5 

14#A 

0553 

* 

0  4  £4 

C3 

SC 

04 

064S 

JMP    CHK4 

i^3A 

0554 

* 

04E7 

0646 

* 

■'^0A    31    Q0    Q\ 

0SSS 

STAR!    LJfl    SPJ0130H       HESTART    STACK 

04E7 

CB 

DD 

02 

0647 

PUMKY    CALL    01 

)4&D   3E   dS 

0556 

tivi  A*em 

04£A 

03 

£7 

04 

064S 

JMP    DUMMY 

UlilF    3a    Bi    192 

0557 

STA    LTRF    START    :M    LETTERS 

0  4£D 

0649 

4 

)HiS    3S    BE    0S 

05SB 

STA    LTaSF 

04  ED 

CD 

7E 

03 

0650 

REMDU    CALL    FBUF 

)^i3    CD   B3    02 

0559 

5 TART   CALL    TDFF 

04F0 

21 

B6 

03 

065  1 

LXI    HL/CBUF 

(419    CD    DD    02 

0560 

CALL    BI 

04F3 

EB 

065? 

KCHG 

I41B   FE    43 

0561 

CPI     'C* 

04F4 

2A 

BC 

03 

0653 

LHLD    CLIST 

t^l  D    CA    37    04 

0S62 

JZ    CH£CK 

04r7 

06 

06 

0654 

HVI    Bj6 

l4Sa    F£    4C 

0563 

CPI     *U' 

04F9 

CD 

4A 

03 

0655 

CALL    SRCH 

I42S    CA    &F    04 

0564 

JZ   LO^ 

0  4FC 

DA 

0F 

05 

0656 

JC    REnOl       MOT    THERE 

I^ZS    FE    4S 

0565 

CPI     -B' 

04FF 

£5 

0657 

PUSH    HL 

r4?7    CA    A9    04 

0566 

JZ    BAMD 

0500 

DO 

77 

03 

0656 

CALL    AD6HL 

I42A    FE    44 

056? 

CPI     *G* 

0503 

EB 

0659 

KCHG 

I4.SC    CA    £7     04 

056B 

jt   dumMy 

0504 

06 

4C 

0660 

MVI    B^LISEH       BC=EHD 

I45F    FE    52 

0569 

DPI     'R* 

0506 

0£ 

00 

066  1 

yiVl     CjLISEL 

143 J     CA    EU    04 

0570 

JZ    HLMQV 

0503 

£t 

0662 

POP    HL 

1434   C3     15    04 

05T1 

JMP    START 

0509 

CD 

03 

01 

0663 

CALL    MOVEC 

1437 

057S 

* 

050C 

C3 

54 

04 

0664 

JMP    RPOK 

1437    CD    7E:    03 

0573 

CHECK    CALL    FBUF 

050F 

£1 

CF 

03 

0665 

REMOl    LXI     HL>CSTR 

I43A    21    B6    03 

0574 

LXl    HL^CBUF 

e^\2 

06 

12 

0666 

MVl    B^DSTR-CSTR 

I43D   £B 

0575 

XCHG       TO    DE 

0514 

CD 

09 

03 

0667 

CALL    BWESS 

IA3E   £A   B'C    03 

0576 

LHLD    CLlST 

0517 

C3 

5C 

04 

0668 

JMP    CHK4 

1441   06  ae 

05  77 

MVI    Sj6 

051 A 

0669 

« 

1443    CD    4A    03 

0578 

CALL    SRCH 

05  I A 

0670 

DS    64       PATCH    AREA 

446    DA    54    0  4 

0579 

JC    RPOK      NOT    HERE 

05SA 

0671 

* 

•449    SJ     BE    0  3 

05S0 

LXI    HLiASTR      HERE 

0S5A 

0672 

* 

'44C    06    09 

0581 

MVI    a^BSTR-ASTH 

055A 

0673 

* 

44£    C£)   09    03 

05S2 

CALl.    BMESS 

055A 

0674 

*    DATA    TABLE    STARTS    HERE 

45 i    G3    5C    04 

0583 

JWP    CHH4 

055  A 

0675 

# 

454    2  1     C7    03 

0584 

HPOK    LXr    HLj^BSTR 

055A 

0676 

+ 

45  7    Sit    08 

0535 

MUI    3*CSTR-fiSTR 

055  A 

41 

0677 

PTAB    DS    'A' 

459    CD    09    03 

05@6 

GALL    BMESS 

055B 

00 

0678 

NOP 

45C    Zl    B6    03 

0537 

CHK4   LXI    HLjCBUF 

055C 

00 

00 

0679 

DW   0 

45 r    06    #6 

0588 

MVl    B*6 

055E 

00 

0a 

0680 

UW   0 

46 1     CD    13    0  3 

0539 

CALL    BUP      AUTO    WILL    BE    OW    FROM    XMIT 

0560 

42 

06Si 

ca    '  B  ■ 

464    £1    5E    03 

0590 

LXI    HLjASTB 

0561 

00 

068  2 

NOP 

467    06    04 

0591 

MVI     B, 4       «4PARTtMG    CRAR-CR, 0* LFj CR** 

05  62 

00 

00 

0683 

DU    0 

469^    CD    13    fl3 

0593 

CALL    BLP      AUTO    AGAIN 

0564 

00 

00 

0684 

DV    0 

46D    C3     IS    04 

0593 

JMP    STAHT 

0566 

43 

0685 

DS     'C  ■ 

46  F 

0594 

« 

0567 

00 

0636 

WOP 

46F    CD    7E    03 

0595 

L0&    CALL    FSUF 

056S 

00 

00 

063? 

DU    0 

47^    £1     S6    03 

0596 

L^t    HL^CBUF 

0  56A 

00 

00 

063S 

DU    0 

475    £a 

35^7 

XGHO 

056C 

44 

■ 

0699 

DB    'D» 

476    2A    BC    03 

0598 

LHLCi    CLIST 

056P 

00 

0690 

NOP 

479    06    06 

0599 

WUI    B*6 

056E 

00 

00 

0691 

DW    0 

47B    CD    4A   fl3 

0600 

CALL    SUCH       FIND   HOLE 

0570 

00 

00 

0692 

DW    0 

47E    CA    9E   04 

0601 

JZ    LOG  I 

0372 

45 

0693 

DB    '  E  ' 

481    £^ 

06^3 

PUSH    HL 

0573 

00 

0694 

NOP 

482    5D 

0683 

MOV    E^L 

0574 

00 

00 

0695 

DW   0 

433    54 

0604 

mXf    D^H       DE-aEOIN 

0576 

00 

00 

06?6 

DU    0 

43  4    fle    4C 

0605 

rtVt    B^LIS£H      BC'END 

0578 

46 

0697 

Da     *F' 

486    «IE    01} 

0606 

MVI    C>LISEL 

057^ 

00 

069& 

NOP 

488    CD    77    03 

06(57 

CALL    AD6HL 

057A 

00 

00 

0699 

DW    0 

43B   CO    03    0L 

060S 

CALL    rtOUEC 

057C 

00 

00 

0700 

DW   0 

48£   £l    BB    03 

0609 

LXI    HL-CBUF+5 

057E 

47 

0701 

DB    -G" 

491     44 

0610 

MOV    B*H 

0S7F 

00 

0702 

NOP 

49S    40 

061  1 

HOV    C^L 

0580 

00 

00 

0703 

DW    0 

49  3   £1    B6    03 

06  12 

LXI    HL^CBUF 

0582 

00 

00 

0704 

DU    0 

496    £B 

0613 

JtCHG 

0S84 

4S 

0705 

DB     *H  ■ 

497    El 

0614 

POP   HL       SAVED   AFTER    SEARCH 

0535 

00 

0706 

NOP 

498    CD   03    at 

0615 

CALL    MOVEG 

0536 

00 

00 

0707 

CW    0 

49^    Q3    54    04 

0616 

JJ1P    RPOK 

0538 

00 

00 

070S 

DW    0 

49E.  2i    ¥3    03 

06J7 

LCGl    LXI    HLj rSTR 

05SA 

49 

0709 

DB     ■  I  ' 

4AI    06    IS 

«6I3 

MVl    B^OSTR-FSTft 

058B 

00 

07  10 

NOP 

4A3    CD    09    03 

06  19 

CALL    BMESS 

053C 

30 

00 

071  I 

DV    0 

4R6    C3    5C    04 

062  0 

JWP    CHK4 

05SE 

00 

00 

071? 

DV    0 

4A9 

06S1 

*. 

0590 

4A 

07  13 

DB     -J" 

4A9    CD   7£    03 

0622 

BAWD   CALL    FBlfr 

05^1 

00 

07  14 

WOP 

4AC    2  1     15    04 

0623 

LXI    HL,  STAHT      E*0    WAY    TO    MATCH 

0592 

00 

00 

0715 

DV    0 

4/1 F   £a 

0624 

XCH& 

0394 

00 

00 

0716 

CW    0 

4B0    21    SA   05 

aess 

LXI    HL-DTAB      LOOKIIie    FOR    BOUMDARJES 

0596 

4a 

07J  7 

DB     "K" 

4B3    06    06 

06^6 

BAMD2    ElVl     Bj6 

0597 

00 

07ia 

WOP 

4B5    CP    4A    03 

0627 

CALL    SRCH 

0S98 

00 

00 

0719 

PW    0 

4B3    3 A    B6    03 

062a 

LDA    CBIIF       MUST    COME    BACK    W/    CARRY 

059A 

00 

00. 

0720 

Dtf    0 

4BB    BE 

0629 

CWP   M       CHAR    OF    BOUNDARY 

0S9C 

4C 

0721 

Da   'L* 

4BC    CA    CB    04 

0630 

JZ    SAMDl       NEW    BAHD 

059D 

00 

0722 

WOP 

^QF    7e; 

^631 

MOV    AjM       ALL    THRU 

0S9E 

00 

00 

07  23 

DW    0 

'^C0    r£    00 

0632 

CPI    0 

05A0 

00 

00 

07  a  4 

DM    0 

4C2    CA    DC    04 

0633 

JZ    BAflB3 

fl5A2 

4I> 

0725 

DB     *M' 

4C5    CD   77    03 

0634 

CALL    AD6rfL 

a  5  A3 

00 

072  6 

NOP 

4Ca    C3    B3    04 

0635 

JMP   BAN 02                                    -      .    . 

05A4 

00 

00 

0727 

DW    0 

4CB    CD    7  7    03 

0636 

QANDl     CALL    AD6HL 

05A6 

00 

00 

S72S 

DW    0 

4CE    S2    BC    03 

0637 

SHLO    CLIST 

05AB 

0729 

*    EWD    RECORD 

4D1    21    &)    03 

0638 

LXI    HL^DSTR 

0  5AB 

00 

00 

0730 

DW    0 

4D4    06     eA 
4D6    CD    09    03 

0639 

0640 

MVl     B/ESTR-DSTR 
CALL    BrtESS 

0  5AA 

0  5AC 

00 
00 

00 

00 

0731 
0735 

DW    0 

nv  0 

4D9    C3    5C    04 

0641 

JMP    CtlK4 

■ 

NEWP 

nenting  registers.  They  use 
he  B  register  several  times 
>y  pushing  and  popping  it. 

Lines  360-380:  The  BI  rou- 
ine  is  a  single  character  in 
outine  for  Baudot  from  the 
adio  circuits.  At  the  front  is 
I  three-byte  patch  space  for 
lutting  in  a  jump  to  another 
emporary  data  source,  in- 
ended  for  checkout.  Then 
pllows  a  strong  check  for 


the  presence  of  the  auto- 
start. If  at  any  time  this  rou- 
tine senses  that  the  tones 
have  left  the  air,  it  causes 
dupe  checker  to  abandon 
whatever  command  it  was 
executing.  It  keeps  the  cur- 
rent band  and  table  point- 
ers, but  it  goes  back  to  the 
main  parser  (command 
decode)  and  resets  the 
stack  pointer.  With  this 
feature,  if  the  user  gets  con- 


fused about  what's  happen- 
ing, before  he  enters  a  (CR) 
to  activate  a  command,  he 
can  inactivate  it  by  just 
droppingoff  the  air.  BI  calls 
TOASC  so  that  it  returns 
ASCII  to  the  calling  routine 
in  register  A. 

Lines  382-398:  BMESS  \s  a 
routine  for  sending  ASCII 
characters  from  a  buffer 
out  on  the  air.  HL  must 
point  to  the  buffer  to  be 


sent,  and  register  B  must 
contain  the  number  of  char- 
acters to  be  sent.  Just 
before  the  first  character  is 
sent  through  BMESS,  TON 
is  called,  turning  on  the 
transmitter.  Since  there 
most  likeiy  will  be  multiple 
uses  of  BMESS  for  each 
total  message,  BMESS  does 
not  turn  off  the  transmitter; 
the  calling  routine  must  do 
so. 
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LIST 

0i0e 
01 10 

03  30 
0  I  4^ 
01^0 
0H0 
@Mi 
0  130 
Z  190 

02  3  0 

0aa0 
0:^00 

0310 
03S0 
0330 

03S£I 

0360 
0370 
S330 
0390 
0400 
0  4)0 
0  420 
0430 
^440 
0  45  0 
0460 
0^t0 
04B0 
0  4^0 
0$00 
0b]0 

0t33^ 

0^:10 

0540 

0560 
0i70 
0:1)30 
0590 
0^00 


HtHt    IS    SOL-lE    SIMULATED    OUTPUT    OF     THE    PROGfifliM    flS    IT 
WgULD    APP£A:^   OW    TBE    console    of     the    TA^l&ET    ta^ioCESSB?!* 
THE    LEfT    JUSTIFIED    LINES    COME    Fl^tClM     THE    f  lELDi      THE 
JNDfiNTED    LINES    AT^E    PROCESSOR    ANSVESS- 
THE    CUnnENTS,     flF    COURSE*     A^E    ^DDED    H£?E 
FOn    EXPLA?4flTlONi 


SA 
BAND^A 

OK    WB^A^C 

LUB^ABC 

OK    MBSASC 
CUB5ABC 


ESTABLISH    BAND 

CHECK    TABLE    f DP    THIS    CALL 

TH  i  s  CALL   tm; 

Lot     IT 

LLTOGED 

T^Y    IT    AGAI^t 


Ei-JP    USdaBC    already    THESE 


CUpt^ABC 

OK    fffB^ABC 
LyB5AaC 

QK    VSSA5C 
R 

UBBABC 


HSWOVE    IT 

a£HOU£D 

W0¥    CHECK     IT    A&AlH 

Nt^W    gw    TO    WOTIK    AtAJN 

Lot!     IT    AtATN 

LdGCiED 

HjLrtgUE     rT    tSHO^THAMD    F03f1) 

REilDUED    A&AIW 

CHECK     IT    AtAINj      tfa5A0C  ■S^Tl  LL     IN    CALL    BQFF£;i! 

OK    TO    ¥D.RK    AtjAIM 


OK 
C 

(JK    1JB5ABC 
BC 

0AWD-D 
LWIAEL 

OK    V tAEL 
LU9LT 

OK    tfSLt 
**»*****mt]SiO^    HLHL    ^flE.    EXAMPLES    OF    GOWMON    £^?!OtS 


L^LOt    PICKED    OUT    Of    CALL 

REMOVE    THAT    GAR9AGE    < T> 

B=BAP]Ei    CHA^&£    PICKED    OUT    OF    ^HEFTV 


USLT 
OK    T 

OK    T 

MB&KVa 

NO    eAND"5KVt 
UA3R0F  R^RtMOVE    CALL    Qf 

NUT    IN    List.     OP 
WA2ALA  L-LOCr    THE    CALL    A 

OK    A 
n  H£«iMt)VE    CQNTBMTS   OF    CALL    SWFEt    CA> 

OK    A 

:##44c**^4**HE^E     tS    At<    EXAMPLE    OF     THE    COWMAN  D    Ci 

E    WE    WEEC    S031E    FRESH    C¥    OPEHATOt^S* 


Simulated  printout 


Lines  400-420:  COMP  is 
used  to  check  for  matching 
text  in  the  call  buffer  and  a 
table  entry.  As  written, 
COMP  will  check  variable 
length  strings,  but  in  dupe 
checker,  the  strings  are 
always  six  characters  long. 
If  respective  characters 
don't  match,  data  word 
NOTEQ  is  incremented. 
Boundary  strings  in  the  call 
table  are  found  by  detect- 
ing zeros  in  the  call  table 
string. 

Since  the  call  buffer  is 
filled  out  to  six  characters 
with  blanks,  only  the 
boundary  strings  wilt  have 
zeros. 

Lines  422-449:  SRCH  uses 
COMP  to  do  a  search  for  a 
match  to  the  text  string  in 
the  call  buffer.  Between 
unsuccessful  comparisons, 
it  initializes  ZEROS  and 
NOTEQ  (the  counters  for 
COMP),  sets  up  the  HL  reg- 
ister to  the  next  string  in  the 
call  table,  and  sets  DE  back 
to  the  beginning  of  the  call 
buffer.  A  search  can  end  on- 
ly at  the  boundary  in  the 
call  table  of  the  next  band 
(carry  set)  or  with  a  match 
to  the  call  buffer  (equal  bit 
set). 


Lines  459-490:  FBUF 
handles  the  filling  of  the 
call  buffer.  It  calls  Bl  to  get 
characters,  handles  the  rub- 
out  (here  defined  to  be  a 
period,  "."),  and  even  ter- 
minates the  task  in  progress 
if  the  user  elects  to  rub  out 
the  command  letter.  If  the 
call  being  entered  has  less 
than  six  characters  on  the 
terminating  (CR),  FBUF  fills 
out  the  buffer  with  blanks 
so  that  the  boundary  strings 
remain  the  only  ones  with 
zeros.  If  the  first  character 
entered  is  a  [CR),  the  buffer 
is  left  untouched,  allowing 
the  user  to  execute  a  sec- 
ond command  with  the 
same  buffer  contents,  such 
as  logging  it  after  checking 
for  it. 

Lines  494-549:  These  are 
th^  text  strings  sent  routine- 
ly as  responses.  They  are 
referred  to  by  the  label  at 
the  beginning  of  the  string 
and  the  length  is  fixed  by 
the  assembler  by  subtract- 
ing the  addresses  of  the 
enclosing  labels.  This 
makes  the  strings  easy  to 
change  during  re-assembly. 

Lines  555-571:  Here  is  the 
main    command    decoding 


string.  All  commands  are 
single  letter  for  speed  of 
use,  Any  additional  com- 
mands need  only  a  CPI-JZ 
pair  to  jump  out  and  ex- 
ecute the  new  command.  In 
this  setup,  each  execution 
module  is  responsible  for 
calling  FBUF  if  it  needs  text 
in  the  call  buffer. 

Lines  573-593:  CHECK  is 
used  to  find  out  if  a  par- 
ticular call  has  been  en- 
tered previously  on  this 
band.  It  primarily  calls 
SRCH  to  do  this,  but  it  also 
provides  the  proper  mes- 
sages and  a  standard  return 
to  START  which  echoes  the 
call  buffer.  This  standard 
return  is  also  used  by  the 
rest  of  the  commands. 

Lines  595-620:  LOG  will 
put  a  call  into  the  call  table 
at  the  end  of  the  current 
band  segment  if  it  is  not 
there  already.  If  it  is  already 
there,  it  issues  a  message  to 
that  effect  and  does  not 
double-entry.  It  could  be 
used  in  lieu  of  CHECK  to 
save  time  as  it  also  calls 
SRCH. 

Lines  622-645:  BAND  is  in 
charge  of  band  changes.  It 
has  to  find  the  proper  start- 
ing point  for  each  section  of 
the  table  corresponding  to 
each  band.  Bands  are  iden- 
tified here  by  single  letters. 
A  band  boundary  is  a  six- 
word  string  carrying  the 
ASCII  for  its  letter  identifier 
in  the  first  word  and  zeros 
in  the  other  five.  To  find 
them  in  the  call  table  as 
they  move  up,  before  call- 
ing SRCH,  the  DE  register  is 
set  to  point  where  no  match 
can  occur.  Here  it  points  to 
executable  code  that  can- 
not be  interpreted  as  ASCII. 
Each  time  SRCH  returns 
with  carry  set,  the  first  word 
of  the  string  is  checked  for 
the  first  character  in  the 
call  buffer.  When  the  cor- 
rect starting  place  is  found, 
HL  is  incremented  to  the 
first  location  beyond  the 
boundary  and  then  stored 
at  CLIST  as  the  place  to 


begin    searching    for    calls 
entered. 

Lines  647-648:  Since  all 
traffic  through  the  pro- 
cessor is  echoed  to  the  con- 
sole device,  this  call  prints 
text  there  until  the  auto- 
start drops  out  This  com- 
mand was  included  so  that 
operators  in  the  field  can 
leave  messages  to  the  com- 
puter operator  without 
leaving  the  keyboard,  i.e., 
send  more  beer,  round  up 
more  recruits,  etc. 

Lines  650-668:  RE  MOV 
will  attempt  to  remove  a 
text  string  corresponding  to 
the  call  buffer  from  the  call 
table.  Note  the  use  of  the 
term  ''text  string."  This 
command  is  not  only  for 
those  loggers  who  log  the 
contact  that  wasn't  com- 
pleted, but  also  for  the 
Model  19  users  who  forget 
the  shift  key  and  for  those 
who  forget  the  single-letter 
command  before  the  call 
(and  have  one  picked  out  of 
the  call  itself).  These  last 
two  were  found  to  be  the 
two  most  common  opera- 
tor errors  at  K50(l.  Note 
again  that  R(CR)  will  take 
that  garbage  in  the  call  buf- 
fer that  the  user  just  logged 
and  remove  it  without  hav- 
ing to  recreate  that  gar- 
bage. 

Line  670:  This  area  is 
saved    for    fixes,    updates, 

and  the  like.  Tf^e  task  as- 
sumes the  stack  is  atOIOOH 
and  the  table  extends  out  to 
very  near  the  end  of  mem- 
ory. Therefore,  a  safe  patch 
area  was  included  here  in- 
side the  object  code. 

Lines  677-732:  This  table 
shows  the  initialized  state 
of  the  call  table,  containing 
at  this  stage  only  the  band 
boundary  markers. 

So  there  you  have  it. 
Maybe  this  will  help  put 
some  of  the  fun  back  into 
Field  Day  that  the  FCC 
seems  determined  to  take 
out  with  all  the  new 
prefixes.  ■ 
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SWISS  QUAD  Series  •  PORTABLE  TOWER 


SQtO 


wm 


ANTENNA  GAIN  AND  FRONT-TO-BACK  RATIO 
ARE  WELL  IMPROVED  WHEN  TWO 
ELEMENTS  ARE  DRIVEN  AT  ONE  TIME  WITH 
PHASED  DIFFERENCE  COMPARED  TO  A 
SINGLE  DRIVEN  ELEMENT  SUCH  AS  A  CON- 
VENTIONAL QUAD  OR  YAGI.  THE  SQ-22  AND 
SQ-10  PROVIDE  THE  OWNER  WITH  SUCH 
FEATURES  AS  SIMPLE  ASSEMBLY  AND 
LIGHT  WEIGHT. 


PORTABLE  TOWER- 
EASY  TO  ERECT  ANYWHEREt! 

GOOD  DX  HUNTING 


> Light  Weight 
>High  Stability 
'High  Quality 

Aluminum  Alloy 
»3  Sizes  Available 
Inc  2  Vi"  thrust 

Bearing 

SO  22  $45.95 
'SQ10  $59.95 
'TE35A  11.6' tower 

$149.95 

TE55B  18' tower 

$214.95 
TE75C  25'  tower 

$279.95 


KR'2000 


« 


$249.95 


masier  charge 


^73 


KR-600 


$139.95 


KR-400 


$84.95 


$169.95 


$29.95 


TOLL  FREE  #    1-800-654-3231 


TET  USA.,  INC. 


ViSA 


.+.^^^_^.^.■*.^.|.^.■.' 


_*■_''..'*_*_'■. 


;*:';-;'r^:';K:'>:<:','v'K';'w 


425  HIGHLAND  PARKWAY,  NORMAN.  OKLAHOMA  73069  TEL:  405-360-6410 


•^  fi€3def  Service— see  page  2^ 
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Chris  Bowick  W84UHY 
149d  Holland  Street 
Melboufne  ft  32935 


A/D  Converters  Explained! 

another  enigma  unraveled 


It's  my  bet  that  the  over- 
whelming majority  of 
you  computer  enthusiasts 
out  there  don't  really  know 
what  an  analog-ta-digital 
converter  is,  much  less  how 
it  is  used-  Welt,  this  is  your 
chance!  After  all,  contrary 
to  what  most  of  you  be* 
lieve,  the  majority  of  the 
world  is  analog.  So,  if  you 
can't  beat  'em  .  .  . 

What  is  an  A/D? 

Radio  Shack's  Dictionary 
of  Etectronics  defines  the 


analog-todigitat  converter 
as  "A  circuit  that  changes  a 
continuously  varying  volt- 
age or  current  into  a  digital 
output.The  input  may  be  ac 
or  dc,  and  the  output  may 
be  serial  or  parallel  , .  /' 
This  is  quite  a  broad  defini- 
tion and  doesn't  really  tell 
us  too  much,  so  maybe  I 
should  expound  upon  it  a 
little  bit 

The  input  voltage  to  an 
A/D  could  be  from  almost 
anything  imaginable.  One 
possible  example  could  be 
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fig.  1.  This  graph  indicates  how  an  analog  signal  is  quan- 
tized through  a  decision-making  process  inside  of  the 
A/D.  When  the  analog  voltage  to  the  A/D  reaches  19.5 
millivolts,  the  decision  is  reached  to  call  this  level  binary 
00000001.  Similar  decision  levels  can  be  seen  at  58.5  mV, 
97.5  mV,  and  so  on  throughout  the  0-  to  10-vott  input 
range. 


that  of  a  voltage  across  a 
thermistor.  A  thermistor  is  a 
solid-state  device  which 
changes  its  electrical  resis- 
tance with  temperature. 
Therefore,  the  A/D  "sees" 
the  temperature  (an  analog 
level)  of  the  thermistor  and 
changes  it  to  a  digital  word 
which  our  computer  would 
be  able  to  understand. 
Another  example  would  be 
that  of  looking  at  the 
voltage  across  a  strain 
gauge.  A  strain  gauge  is  a 
resistive  device  which  has 
an  electrical  output  propor- 
tional to  the  amount  it  is 
deformed  under  strain. 
Again^  this  is  an  analog 
level  and  must  be  changed 
into  something  which  our 
computer  can  understand. 
The  input  voltage  levels  to 
most  A/Ds  must  be  limited 
to  some  finite  value,  and 
that  value  is  generally 
something  in  the  range  of 
±20  V,  ±10  V,  ±5  V,  or 
±2.5  V. 

The  output  of  an  A/D 
converter  is  usually  a  4-,  6-, 
8-,  10-,  or  12-bit  digital  word 
that  is  proportional  to  the 
analog  voltage  level  at  its 
input.  This  digital  word  can 
be  in  binary,  binary  coded 
decimal  (BCD),  or  two's 
complement  form,  (I  will 
assume  that  these  terms  are 
familiar  to  you  and  wilt  not 


explain  them)  It  is  this  digi- 
tal word,  then,  which  Is 
available  to  our  computers 
for  manipulation.  But  let's 
slow  down  a  bit  and  take  a 
look  at  a  sample  A/D  to 
clarify  things. 

Suppose  we  have  just 
purchased  an  A/D  with  an 
allowed  input  voltage 
rangeof  OtolO  voltsand  an 

output  which  takes  the 
form  of  an  S-bit  binary 
word.  Well,  we  all  know 
(don't  we?)  that  a  binary 
word  with  n  bits  has  2"  dif- 
ferent binary  levels.  There- 
fore, with  an  8-bit  output 
for  our  A/D,  we  have  2®  or 
256  different  states  which 
we  can  use  to  represent  the 
0  to  10  volts  present  on  the 
input.  With  our  grade 
school  education,  we  can 
deduce  that  the  least  signif- 
icant bit  (LSB)  of  our  8-bit 
word  would  then  have  a 
valueoflOvoUs/256  =  .039 
volts,  or  39  millivolts. 
Therefore,  as  the  input  volt- 
age to  our  A/D  varies,  volt- 
age changes  as  small  as  39 
millivolts  may  be  detected 
(see  Fig.  1). 

The  binary  output  for 
corresponding  input  volt- 
age levels  can  be  seen  in 
Table  1.  Notice  that  the  all 
ones  in  the  binary  coding 
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rrolumn  do  not  correspond 
::o  the  full-scale  volt- 
age of  10  V,  but  to  10 
yolts-39mV  =  9  96volts.  I 
might  add  here  that  the 
higher  the  number  of  bits 
on  the  output  of  an  A/D,  the 
higher  is  its  resolution. 
Therefore,  with  a  12-bit 
MD,  the  0-  to  10-volt  input 
could  be  represented  in  2^^ 
4096)  different  increments. 
The  LSB  would  then  have  a 
i/alue  of  10  volts/4096,  or 
2.44  millivolts.  We  could, 
therefore,  recognize  a  volt- 
age change  on  the  input  as 
small  as  2,44  millivolts. 

How  Does  the  A/D  Work? 

To  truly  know  all  there  is 
to  know  about  an  A/D,  we 
"eally  should  study  things 
like  quantizing  theory, 
sampling  theory,  digital 
coding  theory,  filter  theory, 
and  a  lot  of  other  forbid- 
ding subjects  in  which  I'm 
iure  none  of  you  is  replly  in- 
:erested  Pages  and  pages 
Df  information  could  be 
ivritten  on  these  subjects, 
3ut  the  purpose  of  this  arti- 
:le  is  not  to  make  engineers 
3ut  of  you,  but  to  introduce 
/ou  to  something  which,  if 
jsed  correctly,  could  open 
jp  a  whole  new  field  for 
/ou> 

A  lot  of  different  meth- 
:)ds  have  evolved  over  the 
/ears  to  obtain  A/D  conver- 
sion, but  all  of  them  pro- 
duce the  same  end  result. 
The  result  is,  of  course,  a 
digital  word  which  is  pro- 
portional to  an  analog  volt- 
age level  present  at  the  in- 
3ut  to  the  device.  Some 
Tiethods  are  slower  than 
Dthers,  some  are  more  ex- 
pensive, and  some  even 
lave  a  higher  conversion  er- 
or  than  others.  The  one 
/ou  choose  to  utilize  in 
/our  system  is  up  to  you, 
A^e  will  look  at  only  two  of 
:he  many  ways  in  which 
VD  conversion  is  obtained, 
:he  two  methods  which  I 
"eel  are  the  easiest  to 
jnderstand. 

The  Counter  type  of  A/D 
IS  one  of  the  simplest  and 
::heapest  to  implement  (see 
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Photo  A.  Photo  by  Vernon  Brady  and  Mike  Sinclair 


Fig.  2).  Here's  how  it  works 
When  conversion  begins,  a 
clock  is  gated  to  a  binary 
counter  With  each  clock 
pulse,  the  output  of  the 
counter  changes  fts  binary 
state.  This  binary  output  of 
the  counter  is  the  input  to  a 
digital-to-analog  converter 
(D/A).  As  the  binary  count 
increases,  the  voltage,  Vx, 
at  the  output  of  the  D/A  in- 
creases. When  V^  compares 
equally  to  the  analog  input 
voltage,  the  clock  is  gated 
off  and  the  conversion  pro- 
cess ceases.  The  output  of 
the  binary  counter  is  then 
proportional  to  the  analog 
input  voltage. 

This  converter  is  simple 
to  implement  cheap,  and 


accurate,  but  it  can  be  reaf- 
ly  slow.  Its  conversion  time 
is  proportional  to  the  input 
voltage,  so  the  greater  the 
input  voltage,  the  longer  it 
takes  to  produce  the  binary 
word  at  the  output.  This  can 
tend  to  be  a  problem  in  ap- 
plications where  time  is  a 
constraint.  In  some  applica- 
tions, using  an  up-down 
counter  will  speed  things 
up  a  bit  because  then  the 
counter  can  count  either  up 
or  down  from  its  previous 
value  rather  than  having  to 
be  reset  at  the  beginning  of 
conversion  and  countmg 
up. 

The  other  method  of  A/D 
conversion  to  be  examined 
here   is   called   Successive 


Approximation  (see  Fig.  3). 

This  is  the  method  which  is 
generally  used  in  practice 
because  of  its  high  speed. 
Here's  how  it  works.  At  the 
start  of  the  conversion  cy- 
cle, the  MSB  of  the  D/A  is 
set  to  1 ,  This  corresponds  to 
an  output  voltage  from  the 
D/A  of  Vj  of  full  scale.  This 
D/A  output  voltage  is  com- 
pared to  the  analog  input 
voltage.  If  it  is  smaller  than 
the  input  voltage,  then  the 
next  LSB  of  the  D/A  is  set  to 
1.  Now  the  D/A's  output  is 


CLOCj(  *- 


ANALOG 


COMPftRAKlR 


iFiPUf 


">-^C^ 


couNtcn 


y^B 


-   > 


Input 
Voltage  Level 

0.000 
0.039 
0.078 
0  156 
0.313 
0.625 
1.250 
2.500 
5.000 
7  500 
9,960 


Binary  Coding 

00000000 
00000001 
00000010 
00000100 
0000 t 000 
00010000 
00100000 
01000000 
10000000 
11000000 

11111111 


DieiTAt 


LSB 


p/A 


Fig.  2,  The  counter-type  A/D  in  simplified  form  can  be  seen 
here.  See  the  text  for  explanation,  MSB  — most  significant 
bit  LSB  =  least  significant  bit. 


Table  1.  The  binary  coding 
for  a  few  different  values  of 
input  voltage  to  the  A/D  can 
be  seen  above.  Remember, 
there  are  245  additional 
values  of  voltage  that  can 
be  represented  with  the  8 
bits  of  binary  data  available 
to  us. 
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Photo  B  Datel  Systems  often  a  complete  line  of  AID  con- 
verter products.  Here  are  just  a  few.  (Courtesy  of  Date! 
Systems,  IncJ 


again  compared  with  the  in- 
put voltage.  If  the  input 
voltage  is  still  larger  than 
the  D/A's  output  voltage, 
the  process  continues.  If, 
however,  the  D/A^s  output 
exceeds  the  input  voltage, 
then  the  bit  which  was  just 
set  to  1  on  the  D/A  is  now 
set  to  zero  (0),  the  next  LSB 
is  set  to  1,  and  the  process 
continues  all  the  wav  down 
to  the  very  least  significant 
bit.  The  ootput  register  then 
contains  the  complete  digi- 


tal number  representing  the 

input.  A  sample  of  the  suc- 
cessive-approximation ana- 
log-to-digital conversion 
process  can  be  seen  in  Fig. 
4,  which  might  help  to  ex- 
plain things  a  bit. 

The  successive-approxi- 
mation type  of  A/D  oper- 
ates with  a  fixed  conversion 
time  per  bit  and,  therefore, 
no  matter  what  the  input 
voltage  is,  the  conversion 
time  is  the  same.  The  ac- 
curacy of  this  technique  is 


dependent  upon  the  ac- 
curacy of  the  D/A  conver- 
sion technique  used. 

Well,  now  we  know  what 
an  A/D  does  and  basically 
how  it  does  it.  but  how  can 
it  be  used? 

What  is  an  A/D  Good  For? 

A/Ds  can  be  used  with  a 
transducer  to  provide  a  dig- 
ital output  which  cor- 
responds to  a  physical 
parameter  such  as  pressure, 
temperature,  strain,  or  posi- 
tion. In  the  beginning  of  this 
article,  I  mentioned  briefly 
how  temperature  and  strain 
could  be  measured  with  a 
thermistor  and  strain  gauge, 
respectively.  The  possibili- 
ties here  are  endless.  For  ex- 
ample, a  thermistor  and 
A/D  could  be  used  for  a 
digital  thermometer,  a 
temperature  control  system 
for  cooking,  a  temperature 
control  system  for  heating 
the  home,  or  a  fire  alarm 
system.  A  strain  gauge  and 
A/D  could  be  used  to  detect 
illegal  entry  through  locked 
doors  or  windows  and  for 
many  other  strain-related 
uses. 

Pressure  and  position 
transducers  can  be  put  to 
good  use  in  much  the  same 
way:  detecting  and  correct- 
ing gas  pressures  or  detect- 
ing the  position  of  a  joy 
stick  for  computer  games. 


All  of  these  analog  inputs 
can  be  detected  and  cor- 
rected through  "feedback" 
networks  with  the  use  of 
A/D  converters. 

Fig.  5  is  a  block  diagram 
ot  a  basic  control  system 
utilizing  an  A/D.  In  this 
system,  the  input  signal  is 
applied  to  the  A/D  which 
converts  the  signal  to 
digital  form.  The  micropro- 
cessor takes  this  digital  in- 
formation and  conducts 
some  kind  of  decision- 
making process.  Once  a 
decision  is  reached,  the  pro- 
cessor feeds  this  informa- 
tion back  into  the  system  to 
compensate  for  any  dis- 
crepancies. 

I  am  speaking  in  generali- 
ties here  because  I  do  not 
want  to  limit  myself  to  one 
or  two  applications.  The 
field  is  extremely  wide 
open,  and  a  little  imagina- 
tion will  take  you  far.  For 
example,  couldn't  we  use 
the  A/D  and  mrcroproces^ 
sor  combination  as  a  sim- 
ple, direct-readout,  smart, 
digital  voltmeter? 

What's  Available! 

Table  2  is  a  brief  listing  of 
some  commonly-available 
A/Ds.  While  it  is  possible  to 
find  A/Ds  for  less  than  $15, 
it  also  is  possible  to  find 
them  for  as  much  as  $900.  I 
don't   mean   to  scare  you 
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f /g.  3.  A  simplified  schematic  of  the  successive-approxima- 
tion technique  for  AID  conversion.  In  this  technique,  the 
programmer  in  the  diagram  simply  makes  an  educated 
guess  as  to  the  value  of  the  analog  input  voltage  and  then 
compares  this  guess  with  the  actual  value.  In  this  manner, 
each  guess  is  closer  and  closer  to  the  actual  input  value. 
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OUTPUT    FROM    DM    COMVERt^A 


«-i»it  ttue 


TIME 

0  1(0 

DIGITAL    OUTPUT 


Fig.  4.  This  depicts  the  guessing  process  which  the  program- 
mer goes  through  while  closing  in  on  the  actual  input- 
voltage  level.  If  the  programmer's  guess  is  too  high,  the  bit 
which  was  just  set  to  7  is  reset  to  0,  and  the  next  LSB  is  set  to 
i:  This  process  con(/nues  unt/7  the  least  significant  bit  is 
assigned  its  final  value. 


I^CEDBACK    AND 
CCHyTROL    NETWORK 


A^D 


D/A 


MICfl(JCOMPUTER 


Fig.  5,  One  of  the  many  uses  for  A/Ds  is  in  the  area  of  feed- 
back and  control  sys ferns.  An  analog  voltage  level  repre- 
senting position,  temperature,  strain,  pressure,  speed,  or 
practically  anything  you  wish  is  converted  to  digital  form 
with  the  A/D.  The  microprocessor  then  reads  this  informa- 
tion and  makes  some  decision  in  response  to  a  question 
such  as:  Is  the  temperature  correct f  Is  the  pressure  too 
high?  How  fast  is  the  electric  train  going?  Is  the  printer  near 
the  end  of  the  page?  When  a  decision  is  reached,  the  pro- 
cessor outputs  a  digital  word  to  correct  or  change  the  pres- 
ent situation.  The  D/A  converts  this  word  to  analog  form 
and  the  feedback  network  makes  the  necessary  changes, 


away,  but  as  with  anything 
else,  you  can  pay  as  nnuch 
for  an  A/D  as  you  want  The 
higher  the  performance,  the 
more  the  cost  to  you. 

Choosing  the  Right  A/D 

The  A/D  selection  pro^ 
cess  can  be  quite  mind- 
boggling  if  you  don't  know 
what  you  are  looking  for! 
There  are  al(  kinds  of  speci- 
fjcations  listed  which,  for 
the  hobbyist,  aren't  all  that 
important   So  now  we  will 


wade  through  the  specifica- 
tions which  normally  are 
listed  and  dip  out  those 
which  I  feel  are  most  impor- 
tant for  the  average  hobby- 
ist 

One  of  the  first  things  we 
need  to  decide  on  when 
choosmg  an  A/D  is  its 
resolution.  The  resolution 
of  an  A/D  is  a  measure  of 
the  degree  to  which  it  can 
distinguish  changes  in  volt- 
age on  its  input  and  is  deter- 
mined  by   the   number  of 
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Photo  C  Analogic  Corporation  is  another  large  manufac- 
turer of  A/Ds.  Pictured  above  is  one  of  their  more  expensive 
units.  ICourtesy  of  Analogic  Corporation) 


bits  on  the  A/D's  output.  For 
example,  a  12-brt  A/D  has 
more  resolution  than  an 
8-bit  A/D,  and  therefore  can 
detect  smaller  voltage 
changes  on  its  input.  If  an 
analog  voltage  variation  is 
to  be  digitized  and  stored  in 
memory  for  later  reproduc- 
tion through  a  digital-to- 
analog  conversion  process 
and  the  output  signal  has  to 


be  a  faithful  reproduction, 
then  we  would  need  as 
much  resolution  as  possi- 
ble. If  less  accuracy  is  dic- 
tated, however,  the  number 
of  bits  could  be  reduced. 

The  coding  of  the  output 
of  an  A/D  also  is  very  impor- 
tant. Coding  merely  defines 
whether  the  output  of  the 
A/D  is  in  binary,  BCD,  or 
two's  complement  form.  If 


Manufacturer 

Item 

Resolutton 

#  Bits 

Coding 

Power 

Input  Voltage 
or  Current  Range 

Conversion 
Time 

Price 
{1978J 

Datel 

ADCMCBBC 

a 

Binary 

+  5 

Oto  +5,  +10V 

500^3 

$     6,00 

Datel 

ADC-EK8B 

8 

Binary 

±5 

0to10,  ±5V 

1.8  ms 

S  11.50 

Datel 

AOCEKlOe 

10 

Binary 

±5 

Oto  10,  ±5V 

5.0  ms 

$  26.00 

Datel 

ADC'EK12B 

12 

Binary 

±5 

oto  10,  ±5  V 

20  ms 

$  34.00 

Datel 

ADC-ECONO 

6 

Binary 

±15,  +5 

+  5,  +10,  ±2.5,  ±5V 

50  mS 

$  29.95 

Dalel 

ADC89A8B 

a 

Binary 

±15,  +5 

Oto  10,  ±5V 

200  hS 

$  69.00 

Teledyne 

8700CJ 

a 

Binary 

Vdd  3  to  7 

±  10  n)A 

1.25  ms 

$  1195 

Teledyne 

8703CJ 

3 

Binary 

Vss  -  3  to 

-7 

±  10  mA 

1.25  ms 

$  13.75 

Teledyne 

8704CJ 

10 

Binary 

Vss  -3  to 

-7 

±10fnA 

6,0  ms 

S  17.25 

Teledyne 

8701CN 

10 

Binary 

Vss  ^3  to 

-7 

±  10  mA 

ii. 

6.0  ms 

S  23.50 

Teledyne 

8702CN 

12 

Binary 

Vss  -3  to 

-7 

±  10  mA 

20  ms 

S  29J5 

Teledyne 

8705CN 

12 

Binary 

Vss  -3  to 

-7 

±  10  mA 

20  ms 

$  35,00 

AnaloQlc 

MN2301 

3'A 

digits 

BCD 

±15 

±2V 

100  ms 

S  24.00 

Analogic 

MF2410 

10 

Binary 

+  5.  ±15 

±10,  ±5.  Oto  +10. 

0  to  +  5  V 

30  MS 

$  95.00 

Analogic 

MP2112 

12 

Binary 

+  5,  ±15 

±10.  ±5,  Oto  +10, 

Oto  +5V 

7  MS 

S2 19.00 

Hybrid  Systenns 

A  00586-8 

8 

Binary 

+  5 

OtolO  V 

1.8  ms 

S  19.00 

Hybrid  Systems 

ADC5a6'10 

10 

Binary 

±5 

0  to  10  V 

6,0  ms 

S  33  50 

Hybrid  Systems 

A0CS86^t2 

12 

Binary 

±5 

Oto  10  V 

24  ms 

S  45.00 

Table  2.  A  listing  of  some  of  the  commonly-available  A/Ds  on  the  market  today.  If  you  would  like  more  Information  about 
any  particular  product,  consult  the  manufacturer.  A  listing  is  provided  for  your  convenience  at  the  end  of  this  article. 
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you  don't  know  how  the  da- 
ta is  represented,  it  prob- 
ably can't  be  very  mean- 
ingful. 

The  power  requirement 
of  most  A/Ds  is  on  the  order 
of  ±15  V,  ±5  V,  or  some 
combination  thereof.  It 
would  be  to  your  advan- 
tage, of  course,  to  choose 
an  A/D  that  fits  your  pres- 
ent supply  capabilities. 
However,  in  some  cases,  a 
new  power  supply  might  be 
necessary. 

Analog  input  voltage 
ranges  vary  quite  a  bit  in 
A/Ds.  As  in  most  devices, 
these  voltages  are  the 
"never-exceed"  voltages 
and  care  must  be  taken  to 
adhere  to  the  Hmits,  These 
voltages  therefore  repre- 
sent the  range  of  input 
levels  which  the  A/D  can 
convert  to  digital  form.  In 
some  of  the  more  expensive 
A/Ds,  the  input-voltage 
range  can  be  programmed 
into  the  device  through  a 


simple  pin  connection.  This 
is  usually  a  choice  between 
two  ranges  such  as  either  0 
to  10  volts  or  ±5  volts  and 
not  some  arbitrary  voltage 
set  by  the  designer  The  less 
expensive  units  are  not  so 
flexible  and  must  be  pur- 
chased with  a  specified  in- 
put range. 

In  some  analog  interfac- 
ing applications,  time  is  an 
important  factor.  In  these 
cases  then,  the  conversion 
time  of  the  A/D  could  be  a 
potential  problem.  The  con- 
version time  is  defined  as 
the  time  between  the  com- 
mands "start  conversion'' 
and  ''end  of  conversion/'  As 
was  stated  previously, 
some  A/Ds  are  faster  than 
others.  If  time  is  no  prob* 
lem,  then  a  cheaper  and 
slower  A/D  would  seem  to 
be  indicated. 

There  are  quite  a  few 
more  specifications  listed 
by  most  manufacturers,  but 
it  is  my  feeling  that  for  our 


purposes  those  listed  tn  the 
above  paragraphs  should 
be  sufficient  to  at  least 
make  preliminary  selec- 
tions as  to  the  correct  A/D 
for  the  job. 

Conclusion 

The    analog'to-digital 

converter  is  quite  a  power- 
ful tool  and,  as  such,  can 
greatly  increase  the  power 
of  our  home-computer  sys- 
tems. Just  think  of  the  con- 
trol problems  that  can  be 
solved  by  you  consultant 
types  with  the  use  of  this 
device. 


This  article  is  by  no 
means  complete  in  itself.  It 
was  meant  as  a  general  in- 
troduction to  the  world  of 
analog'tO'digital  interfac- 
ing to  your  computer,  and  I 
hope  that  it  has  brought 
you  one  step  closer  to  con- 
quering the  analog  world  ■ 
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G,  Crosby  Drive,  Bedford  Re- 
search Park.  Bedford  MA 
01730;  (61 7)-275'1 570. 

3.  Analog  Devices,  Inc.,  Dept,  G, 
Box  280,  Norwood  MA  02062; 
{617V329-4700. 


4.  Analogic  Corp.,  1G  Audubon 
Rd.,  Wakefield  MA  01880;  <617)- 
246-0300. 

5.  Burr  Brown  Research  Corp., 
Dept.  G,  6730  S.  Tucson  Blvd.. 
Tucson  AZ  85734;  {602)-294' 
1431, 

6.  Teledyne  Semiconductor, 
1300  Terra  Bella  Avenue.  Moun- 
tain View  CA  94043;  (415)-967- 
^41. 


S^iflUlUf 


AEA  *  AVANTI  *  AST80N  *  ALLIANCE  *  ALPHA  *  BEARCAT*  BENCHER  *  BfRD* 
CUSHCRAFT  *  COLLINS  *  CDS  •  DRAKE  *  DENTRON  *  HY-G  AIN  *  HUSTLER  *  ICOM  * 
KANTRONICS*KLMi^  KENWOOD*  MICRO-LOG*  MINI-PROD*  MOR-GAIN  * 
MIRAGE  *MFJ  *  PALOMAR  ENG.  *  REGENCY  *  SWAN  *  TEN-TEC*  UNIVERSAL  * 
UNARCO  *  ROHN  *  VO  COM ALL  THESE  AND  MORE 


^S3 


t 


OM    ELECTRONICS.  INC. 

2506  S    BRENTWOOD  BOULEVARD 
ST    LOUIS    MISSOURI  63M4 


■"ru«t»r  rh«r^ 


VISA 


MO    RESIDENTS  CALL   COLLECT   314-961  9990 


M 
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SOMETHING  DIFFERENT 

he  FT-107  Series  with  "DIMS" 


it 


tt 


It's  A  Cut  Above  The  Rest 

r  *  OPTIONAL  DIGITAL  MEMORY  ^R  ("DMS")  " 

12  discrate  memartes.  Stores  individual  frequencies 
or  use  as  12  full  coverage  VFOs  (500  IcHz  each) 


99 


**5*,M 


-.  • 


^'-iti 


•  ^-.y  ': 


Solid  State 

240  watts  DC  SSB/CW 

160-10  meters,  WWV 

(2  auxiliary  band  positions  are 
available  for  future  expansion) 

RF  Speech  Processor 
SSB,  CW,  AM.  FSK 
Built-in  SWR  Meter 

Excellent  Dynamic  Range 
Audio  Peak/Notch  Rtter  . 
Variable  Bandwidth 
Full  t-lne  of  Accessories 


Mi 


«^ 


•M 


■y 


I  t. 


lai 


[*i>]illi] 


State  and  RF  design.  By  careful  utilization  of  these  disciplines  and  the  experience  gained  from 
our  FT-301  series,  YAESU  has  achieved  an  HP  transceiver  which  •offers  unique  features 
(e.  g.  "Digital  Memory  Shift"),  efficient  operation  and  a  level  of  performance  that  has  been 
previously  unattainable. 


(Receiver  Section)     FT-107  TRANSCEIVER  SPECIFICATIONS     (Transmitter  Section) 


Sensitivity:  0.25  uV  for  10dB  S/N,  CW/SSB,  FSK 

tOuVfor  lOdBS/N,  AfA 
lirage  Rejection:  60dB  except  10  meters  (SOdBj 
IF  Rejection:  70dB 

Selectivity;  SSB  2.4  kHz  at  -6dB,  4.0  kHz  at  -60dR. 

*CW  0-6  kHz  at  -6dB,  1.2  kHz  at     60dB, 
'^AM       6  kHz  at  -6dB,    12  kHz  at     60dB 
Variable  IF  Bandwidtti 
20dB  RF  Attenuator 
Peak/Notch  Audio  Filter 
Audio  Output:  3  watts  (4-1 6  ohms) 
Accessories:  FV-107    VFO  {standard  not  synthesized) 

FTV-107  VHF  (UHF  Transverler) 
FC'107    Antenna  Tuner 

Matching  Speaker 
AC  Power  Supply 

*CW/AM  Filters  Optionaf 


Power  input:  240W  DC  (SSB/CW)  SOW  DC  (AM/FSK) 
Opposite  Sideband  Suppression:  Better  than  50dB 
Spurious  Radiation:  -SOdB. 
Transmitter  Bandwidth  350-2700  hz  {-6dB) 
Transmitter:  3rd  IMD  -31  dB  neg  feedback  6dB 
Transmitter  Stability:  300  hz  after  10  min.  warmup 

less  than  100  hz  after  30  min. 
Antenna  Input  Impedance:  50  ohms 
Microphone  Impedance:  500  ohms 
Power  Required:  13,5V  DC  at  20  amps 

"  100/1 10/1 1 7/200/220/234 V  AC  at  650  VA 

•*FP-107  or  FP-107E  Optional 


SP-1 07 

FP'107 


i^d3 


w 


The  radio. 


VAI$U 

\J       1179RR 


*rioe  And  Specification  &  Syb^ect  To 
Change  Wjlhout  Nolice  Or  Obligation 


YAESU  ELECTRONICS  CORP.,  6B51  Walttiail  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Sen/iceCtr, 961 2  Prlnceton-Glendale  Rd.,ClncinnatlpOH  45246 


APPLE  Owners 


O/V/RTTY 


FEATURES 

SemJ  &  Receive  MORSE   BAUDOT  ASCU 
Connects  la  APPLE  game  irO  poft 
SpuT  Screen   ecJti  *^iifc  leceiviEi^ 
Uses  t5u»llin  Pti  or  Pilprnai  TU 


tficiudes  hardware  cassen«s  &  mafiiiai 
Word  Ovhenied  Edilof 

in^iant  Break  opefafrori— preserve  typ^  ahead  t 
ErgtuT  message  Tnmtiofi€**-25*i  char  ea 
Au!o  Uansnuttef  cofiirol— 'PTT. 
Oiddse  ReptayCas^iteSave  CVW  iDtRTTY  uni^i 
RarKJcmi  Practice  Bcacor^.  chan^je  spacing  tMorseonlyi 
CA6M  In  cabinet  as  tHyslraieff  SSSS 
TA6&0f  S&1  active  filter  KVrv  demo^tuisior 
XTL  1  Klai  COntroMed  AFSK  and  AC  powei 
supply  insiaHed  m  CA§50 (assemWed  te$ieiJ>  S4t9 
■  AMOO  adds  di^k  based iRTTr  !d  CA65a/ TA650  S50 

Write  or  call  for  complete  catalog 


t^44 


ICSJnc.® 

1 125  N.  Golden  State  Blvd.  /  Suite  G 
Turlock,  CA  95380  (S)  f^^B 

(209)  667-2888  /  634-8883         [<J^| 

We  are  ex perie n cmg  telephone  di f  tic u tUes, 
pfeasd  keep  trying. 


California  resiiiefits  add  6%  ia» 


ASTROIM  POWER  SUPPLIES 

•  HEAVY   DUTY  •  HIGH   QUALITY  •  RUGGED  •  RELIABLE  • 


SPECrAL  FEATUflES 

•  SOLID  STATE  ELECTRONICALLV  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Pratecls  Powei  Supply  jrom 
e:«ces5ive  currenl  &  conlinuaus  shortad  E}u1p<  i 

•  CROWBAR  OVER  VOLFAGE  PROTECTION  on  Models  RS-?A 
RS]2A.  RS'2DA  RS-35A.  RS-POM  &  RS-aSM 

•  MAIF4TAIN  REGULATION  &  LOW  R3PPLE  at  low  tme  input  miaqe. 

•  HEAVY  DUTY  HEAT  SINK  ■  CHASSIS  MOUNT  f^USI 

•  THREE  CONDUCTOfl  POWER  CO«D 

•  ONE  YEAR  WARRANTY  •  MAHE  \H  U  SA 

•  VOLT&  AMP  METER  DN  MODELS  RS'2DM  &  RS-3SII 

PERFORIWAIICE  SPECIFICATIOKS 

•  INPUT  VOLTAGE;  105  -  125  VAC 

•  OUTPUT  VOLTAGE  13  S  VDC  t^m  vOltS 
riftternaily  Adru$ts&te  1M5VDCI 

•  RIPPiE:  less  ih^n  5mv  pf  ak  to  pe^k  (lull  load  &  low  ltn«) 

■  REGULATION    *M  volis  no  load  to  full  load  &  low  imt  to  high  Ime 


ASTRflNZO  AMP  REGULATED 
POWER  SUPPLY  Model  RS  ?11M 

t6  Amps  coniinuotis 
20  Amps  ICS* 

5'|H)Kr(W|xlOSMO) 

Shipping  Weigh  120  lbs 

Pflci  $117.95 


Dihir  pQftulir  POWER  SUPPLIES  tita  ivitliblf:  ^Same  reaitirts  and  specilicaiions  as  at)Ov«j 


Ifladel 

Cftniinuoyi 
Duty  (amp-sj 

ICS* 

SIziOn.} 
HXWXD 

Shipping 
Wt  (ms.) 

Pries 

RS^35M 

25 

35 

5K11  X11 

29 

S167J5 

RS  35A 

25 

35 

5X11  X11 

29 

$149.95 

RS*20A  1 

16 

20 

5X9X  toy* 

20 

$99  95 

(S-12A 

b 

12 

AVi  X  8  X  9 

13 

$74  95 

RS-7A 

S 

7 

3V-X6ViX9 

3 

$54.95 

RS-4A 

3 

4 

3V,  X6'AX9 

5 

$39.95 

*1CS  —  Intermitsenl  Communication  Service  (50"%  Duly  Cycle) 
Jf  Its!  lyaiiablt  at  your  IdciI  deiler.  pliase  contid  us  directly. 


inside  View  —  RS*12A 


JZ 


CORPORATION 


1971  South  RItchey  Street 

Santa  Ana.  CA  92705 

(714)  835-0682  ►'SM 


SLOTTED  ARRAY 
ANTENNA 


Postpaid,.*^ 


,^37B 


21CK>+/-100Mh^ 

16dBi  QQm 

14  X  98  degree  beomwidtti 

H  or  V  poiarization 

Type  N  connector 

Low  wind  loodino 

AJodined 

24"x5"xl" 

Most  mount 
Superior  to  20"  dish 
Commercial  grade 
Masl  mount 

.535 


Optional  smali  comef  reflector  rxarrows 
beom  widlti  to  14  ^  14  degrees;  in- 
creases gain  4  dBI.  FREi  PLAR 


HVB 


1508  Ports  O'Call 
Piano,  Texas  75075 


Satellite  TV 


FOR  THE  HOME 
Sick  of  Network  TV? 

Ouf  r«ctlv«f  l«ti  you  g«l 
OW  7$  ch«nn«4i  Qt  i»|«H- 

orbHJng  catim  TV  utwLitn'- 
HSO.  Shdwrim*.  tup*r  iia- 
Htfu.   tpedt  «nd   iiioiHm 


We  don't  |ust  sell  infoimatlon! 
We  Manufacture  Hardware! 


Our  94-page  catilog  and  Information  tiooh  tall 
the  whole  sloryl  inexpensive  dist>as.  high  pn>- 
feeds*  computer  aiming  soflwam!  Specs,  kits 
and  more!  Send  $7.95  today! 


24'houf  COD  Hotline 
(305)  339  7600 

SPACECOAST  RESEARCH  '^^ 

Otpl   S  P  0  Bflx  44Z.  AR»nonti  Sprmgs.  FL  32701 


MICROWAVE  ANTENNAS  &  KITS 


MICROWAVE  TRANSISTORS 
AZ-EL  OPTION  KITS      - 

MICROWAVE  DIODES 

RftRABOLIC  REFLECTORS 
ALUMINUM  FEED-HQRNS 


^ibur  source  of  supplies  for  the  fasiest  growing  held 
of  cornTiMriicauoiiE  I4^e  is  a  low  cci^t  entry  tnio  tfte 
fascinating  area  oi  microwave  tecfinoi09y  We  off^ 
a  comptete  ime  of  antemvas.  recatweis.  pte-anips. 
power  supptos.  etc Caioriivnie  lof  cfelai& 


DATA  SEUVhCE  COMPANY 
3110  Evelyn  Street  >^34e 

Roseville.  MN  55113 
612-636-9469 
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YOU  ARE  LOOKING  AT 

EVERYTHING 

THAT  IS  NOT  ON  SALE 

THIS  MONTH 

AT  HAM  RADIO  CENTER 


FOR  BEST  PRICE  -  FAST  DELIVERY 

CALL  TOLL-FREE 


<..41A/VLRADIQ£ENl 

8340^2  OI»¥e  Blvd.  •  P.O.  Box  28271  •  St.  Louis,  MO  63132 


*^3£ 


Reader  Service— see  page  22B 
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SCANNERS 


lf^lWOOOT11WIOO*k,TR»00,8tTIJ7625 , 

TEMPO lo^ — ^  ^.),KDK  2015R,KDK  2016^, 

ICOM  IC22S,  ^IDLAND13  510,13  513, 

CLEGOFM  28t  COMT1IONIX  ,  YAESU  FT227|{ 

•  SB  conlinuti  h  eip^d  ill  ht  di  (ruiFiif  tcinnerL 

•  Alt  ol  A[D';  KUittrt  »fe  cuiiom  dtii^ncd  ro  iniult  CdiniilettlT  m^skle  qI  1hek 
p&;pecFt!!f  rigs. 

•  IntUllilion  it  wmpli  Unflk  alHtt  comprlilivt  QroJiaet^  dl  &ED  uannQh  ire 
{^signed  ^Q  llial  it  it  lolilh  Ktineceiiarf  fq  «l  fnr  iirti  irsi(!«  f«ui  riq  diinng 
in^lijidlion. 

>  4U  P  C J4  «t  ulh  WMMd  ifld  til  ^kttd  for  ettict  wl  niwe  tEEectiTC 

•  He  h0  taam  tmikk  vii  il  »vti  «rf  i  Itfiiid  Mihidtai  mwl  » 

•  b  it  kCMMt  Off  Mil  it  n|  ipffiin  maiIt.  h  Mm  umw  M  Mit 
fail  m  m  msm^  Ih^mct,  paBB  1*  t  P«1  it  UtMi  S 

itt.}  ari  ftM  luwLj  KiMi  Icicift  US. 

•  7k  l^^ieic^  htm  i£mhI  b  iiibrtd  h  It  i|ii  itilM  inapt  221 
mi  TfBp»} 

•  thi  ^  fm  %i  iUWf  t«  tiTCidrei  d  im  ie  favd  «iieii!  irftmg  4 
finflw  When  TOO  Iwif  twie*iifl  iirtewliiia.  rou  Hip  llw  mJti  l»  i»  lOCi 
mule  ^d  tkt  rtf  iv  rHKlf  Is  triitinri 


KIT  PRICE 39.95 

PREASSEMBLED,  REG. ..  59.95 
SPECIAL,  NOW 49.95 


lOyMETER  FM 

-THE  NEM^  FRONTIER 

The4ED  FM  ADAPIBt  is  noir  available 

•  %c  Ail  timt  cffwfi  Hm  It  ^mmmv  w  t»M  ■•  10  iiM  FH 

•  Ft  iH  it  irimir  m  m  mmni  li  hM  «  M  SSI  ttflrufent  Hi  4  2  H  FM 
HiinfttfQi  vnnHrfi 

9  Hm  up  ki'  tMueti  vf  7  ?  C  kolfr^  li}i  tiHf4]  hv  dtvN|twd  hi  1)1  nHtnrli  nufc  jvm  Hf 

rig.  (lidi  kiBi}  HiMiiiitj  V    X   4   . 
■  Oni  Mid  smii  i]  liw  rnvduliitr  vhic^  FKi  rw  imiN  Hi  nifiuiiier'i  VfO. 

*  Ik  stEond  tHild  l]  i  TKiiicf  idiipilti  vfiiclr  convirl^  td^  ^^  iTMKiivin  If ,  k  i  IH  tie- 
QjiMiKr.  Ihli  vlll  illa»  T«J  ^  rKChe  ohsi  Irtc  I  DM  fN  «i  ^m  1H  irinicitrBr 

*  \kh  mdikukn  tm  br  disibltd  viA  Mtt  uinCI  iwildi  ujpplird  wild  ih  kil. 

«  titt  hifi  c*niH  {Mplfit  •irii  4II  piftl  iMJ  i  ^kld  irtilfvthgit  ^»ui  ((tilfil  fnil  « 


etMQfKiiAf  f  g  Fa 


KIT  PRICE 39.95 

PREASSEMBLED,  REG....  59.95 
SPECIAL,  NOW... 49.95 


MD  ELECTRONICS 

7S0LUCERNEH0..  SUITE  120    DEPTk 

MONTHEAl.  QUEBEC,  CANADA  H3H  2HS 

tejL  514  737  7293 


^3     INQUKIl.MFOR 
P0ST1«  AND  HIHDIIHG  PER  ITEN 


230t 
IMII  UMtTEl 


THE      QCTAEOH     ft  fl  i  0  n 

finilly  m  f^rovtn   dttign 
with  •  ■mill  tpiv.  PC  boartf 
fnounit  on  toactt  of  coff«»  can, 
PCbocrd  eon  lain  s  a  Rf  imf^ 
M  i  M«  r»  Lo,  «nd  an  I  f  amp. 

Kit   fluppllad  wilh  a  5  pig« 
brothura.  PC  botrd,  Dmd«tt 
Chip  Caps.  Triniiftlorv.amt 
all       parti  to  ccimpj«ta  « 
working  board. 

<  5E5Cr 


KcmayOrdvr  or  CtltCk 

maH  or  phon« 


UiilVEBSAL  CQMMUJtlCATlQNS 

eaflOX  6302;  ARLINGTON.  TEX     7&01J 

ri7-24S    0391 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  SIO.OO 

Easy  to  Install  w\\h  AM  Instriictlons 
Tune-Up  Procedure     Ahgnment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5.000  Satisfied  Customers 

•  write  or  Call  Today  for  Our  Free 
1980  Catalogue 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(61 7^  771  4634 


*^r 


We  speak  your  ronguage 


SI 69.95  buys  the  most  economical  terminal  unit  available  today 
-  not  ttie  cheapest,  but  Hie  best  for  tfie  price  The  TU-170  is  a 
single  unit  that  connects  your  rig,  printer,  and  computer  at  an 
economical  price.  Thaf  s  a  language  anyone  can  understand. 

Resher  Corporation    -« 

RO.  Box  976   Topeko.  KS  66601    913'234»0198 


Dlftrlbotorft  In  Conada  and  Australia 


AUXILIARY  POWER 

im  Emergency  or  Portable  Ooeration 


C^fiefjic 


h«ht  rtf[    Porlablf  Alrpfrt.iTor    St'irtrl-by  pawpr  for  Ham 
I  i|ui|imHn|,  housi'hoM  mHiJ*  liufinij  {;)oiAii»r  oul^is**^  rK  I^^^ 
t  rjhim  in  rt'fiMit!*  4itfti^  0|]i4'r*ilE^  lt|ihtjR|(,  rpfrtK*?fritijr%, 
hiMlmjj  %%*i«fn*  tit  othf't  .t{>|ituini  t-v  tfH  luritng  frcq  uhth 
tiw  fiMii^  suth  d%  r^'  vH\  {iiduttirai  motckrv  and  tlu0#r% 
*  »lli  hithl'^i    S*jliiJ -^ttif*'  v*lll.J|4#*  if^ulillKW    i^%  MJnfT  irf- 
IKMilv      ti&S  en^tTM:-  i^llHrTTjitnr  eIi jivv^  |t0|  ptiDii|^h  Ptt^irip 
<]Ul|i%ii  la  miiiH  kM»d  Trvilling  in  ufi  to  2'^%  l^tfel  ^.i^inft^ 
t<M  mtrrtrftvKe   Advent  i^l  dt^Kft   DruiHpraaf  <on^truc 
1MM1  %muit  \s  mrndm^g^tfXMn  rjm  Mvd  dirt  d%Hjf  Mig  lor^  iif  r 
One  y^Sii  wjfTdntv  hv  m^nul^iL  turer 
ModeH  dvai^Iahk^  wtiK  1)^1 1  a  Tmi)  wMt  r^m|$« 
Write  tof  our  quciif  ^ind  jdtJrtion^l  ihtonnaiion 

Ma^fercHarp^  r»f  VISA  accepted 


OUTDOOR  OUTFITTERS  .^32s 

70^*  I  Im  St  •Waukesha,  Wl  5J1fl7 
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GkK)d-bye 

RFI 


With  the  compact  ATR-6800,  you  can  forget  about  RFI .  .  .  Add 
silent  RTTY/CW/SSTV  capabihty  to  your  station  with  equipment 
that's  designed  to  be  ham  gear!  Unlike  plastic-cased  home 
computers,  your  ATR-6800  will  sit  right  next  to  your  kilowatt  and 
ignore  it!  (And  your  receiver  won't  know  it's  there  either!)  By 
combining  everything  in  one  rugged  aluminum  enclosure,  we  have 
eliminated  another  source  of  RFI  —  all  those  boxes  and  assorted 
cables.  The  ATR-6800  is  really  complete;  the  AFSK-terminal  unit, 
keying  circuits,  video  drive,  computer  .  .  .  everything's  inside  for 
direct  connection  and  control  of  your  transceiver.  To  get  the  full 
story,  write  for  our  ten  page  brochure  or  pick  one  up  at  your  local 
dealer.  Microlog  Corporation,  4  Professional  Drive,  Suite  119i 
Gaithersburg,  MD  20760.  Telephone  (301)948-5307. 


MICROLOG  .„ 

Innovatois  in  Digiral  Communications 


t^  Rmdsr  Se/v/ce— see  page  226 
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Ed  Ingber  WA6AU 
10B16  Nofthndge  Square 
Cupertino  CA  95014 


A  Computer-Controlled 

Talking  Repeater 

part  II:  microcomputer  details 


The  first  part  of  this  arti- 
cle provided  a  descrip- 
tion of  the  principal  fea- 
tures of  the  control  system, 
the  design  approach,  and 
overviews  of  the  hardware 
and  software.  This  part 
describes  details  of  the 
microcomputer  hardware 
and  the  software  nucleus. 

The  microcomputer 
block  diagram  is  shown  in 
Fig,  1,  The  Pragmatic 
Designs    CPU-1A    single 


board  microcomputer  pro- 
vides the  a085A  CPU;  six 
programmable  I/O  ports, 
two  programmable  count- 
er/timers, two  blocks  of  256 
bytes  of  RAM,  and  sockets 
and  decoding  for  two 
EPROMs,  The  breadboard 
area  of  the  CPU-IA  was 
wired  to  contain  one  addi- 
tional ROM  socket,  an 
eight-bit  latch  as  an  addi- 
tional output  port,  an  eight- 
input  multiplexer  as  addi- 


Photo  A.  CPU-1A  microcomputer  mounted  on  main  con- 
trot  board.  I/O  signals  interconnect  through  A  P  Products 
Great  fumper^^  cables. 


tional  inputs,  a  watchdog 
timer,  an  A/D  converter,  a 
binary  divider,  and  edge 
connectors  for  the  Telesen- 
sory  speech  synthesizer 
boards  and  a  small  CMOS 
RAM  board. 

Program  Memory 

The  software  was  de- 
signed to  be  ROM  resident 
unlike  many  traditional  real 
time  control  programs 
which  execute  from  RAM. 
RAM  resident  software 
must  be  loaded  from  a  disk 
or  communications  line,  in- 
creasing the  complexity 
and  cost  of  the  system. 
ROM  resident  software  is 
ready  to  execute  immedi- 
ately upon  powerup.  It 
allows  the  use  of  a  small, 
low  cost,  single  board  com- 
puter and  results  in  a  high- 
ly reliable  system. 

It  was  hoped  originally 

that  the  computer  program 
would  fit  in  the  4K  of  ROM 
provided  directly  on  the 
CPU'IA.  As  the  program- 
ming progressed,  it  became 
clear  that  restricting  pro- 
gram size  to  4K  would  have 
required  leaving  out  fea- 
tures. A  third  ROM  socket 
was  added  in  the  bread- 
board area  to  allow  up  to 


6K  of  program  ROM  using 
2716s.  Address  decoding 
for  the  ROM  was  obtained 

from  a  spare  output  of  the 
existing  decoder  IC  on  the 
CPU-1A.  The  final  program 
used  SViK  of  the  available 
6K  of  ROM. 

I/O  Assignments 

At  first  glance,  it  would 
seem  that  an  enormous 
amount  of  I/O  would  be  re- 
quired to  interface  the  com- 
puter to  the  repeater,  mak- 
ing it  impractical  to  use  a 
single  board  computer. 
Careful  sharing  and  multi- 
plexing of  available  ports 
reduced  the  amount  of  I/O 
hardware  required  with  just 
a  small  amount  of  extra 
software  The  entire  I/O  is 
accommodated  by  the  two 
programmable  I/O  chips  on 
the  single  board  computer 
plus  an  octal  latch  and  an 
eight-input  multiplexer. 
Several  spare  bits  remain 
for  future  use.  Since  the  en- 
tire computer  bus  is  avail- 
able on  a  separate  connec- 
tor on  the  CPU-1  A,  virtually 
unlimited  expansion  capa- 
bility remains  with  the  addi- 
tion of  more  hardware. 

The  functions  of  the  I/O 
ports  are  shown  in  Fig.  3. 
The  D AC  PORT  output  port 
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serves  several  functions,  in- 
cluding driving  the  eight-bit 
DAC  for  tone  generation 
and  A/D  conversion,  pro- 
viding the  six-bit  word 
select  for  the  two  speech 
synthesizers,  and  selecting 
the  input  to  the  expansion 
multiplexer  which  drives 
the  CPU's  serial  input  line. 

XPORT  output  port  pro- 
vides eight  single-bit 
oriented  control  lines.  Ae^ 
tive  low  was  chosen  for  sev- 
eral of  the  control  lines 
since  during  processor  reset 
the  I/O  chip  port  lines  float 
high.  Active  low  ensures 
that  the  transmitters  and 
phone  line  are  not  activat- 
ed when  pressing  reset. 

CHPORT  output  port  se- 
lects the  A/D  analog  chan- 
nel to  be  measured  and  the 


proper  input  to  the  touch- 
tone^M  receiver.  The 
watchdog  timer  pulse  is 
generated  by  this  port. 

RPORT  input  port  re- 
ceives the  touchtone  re- 
ceiver data  bits,  the  A/D 
converter  comparator  out- 
put for  the  software- 
controlled  A/D  conversion, 
and  other  status  inputs. 

AUDI  and  AUD2  output 
ports  select  the  audio  in- 
puts to  the  transmitter  and 
phone  audio  mixers.  One  or 
more  audio  sources  may  be 
connected  to  either  or  both 
mixers.  AUD2  port  also  con- 
trols the  IC-22S  two-meter 
remote  base  transmit  fre- 
quency offset 

IC22PORT  is  a  hard- 
wired memory  mapped  out- 
put port  which  drives  the 


tC-22S  remote  base  fre- 
quency synthesizer. 

The  8085A  CPU  contains 
a  singfe-bit  input  and  a 
single-bit  output  line.  The 
output  line  (SOD)  enables 
the  CMOS  autodialer  RAM. 
The  input  line  (SID)  is 
multiplexed  between  sever- 
al status  signals,  with  the  se- 
lect to  the  SID  multiplexer 
derived  from  DACPORT. 

Two  of  the  8085A's  vec- 
tored interrupt  inputs  are 
used  as  additional  single  bit 
inputs  to  accommodate  the 
speech  synthesizer  busy 
signals.  The  Interrupt  5.5 
and  6,5  inputs  on  the  8085A 
are  normally  used  as  mask- 
able level-sensitive  inter- 
rupt inputs.  If  they  aren't 
needed  as  interrupt  inputs, 
though,  they  can  be  used 


like  an  input  port  since  their 
level  can  be  read  by  execut- 
ing the  RIM  instruction  and 
testing  the  "interrupt  pend- 
ing'' bits,  lust  be  sure  that 
the  interrupt  masks  remain 
set  when  using  the  SIM  in- 
struction so  that  a  high 
level  does  not  cause  an  in- 
terrupt to  occur. 


Interrupts 

Two  interrupts  are  used 
in  the  system.  The  3.072- 
MHz  clock-out  signaf  from 
the  8085 A  is  divided  by  a 
14-bit  CMOS  binary  ripple 
counter  down  to  a  5.33-ms 
period  square  wave.  This 
signal  drives  the  rising- 
edge-sensitive  Interrupt  7.5 
input  to  cause  the  Back-- 
ground  module  interrupt 
routine    to    be    executed 

73  Magazine  •   November,  1980     133    \Jm 


OH 

aooH 

lOOOH 

ItOOM 
ZQOOH 

2»E»OH 
IKKIH 


ME1M0RV  MAP 


V///////////A 


'^^/^/^^^^^^^< 


27l£  EPROtM  {2K^ 


£7lfi  EPROU  (2K) 


«15^  PAM  E2^e> 


Bi5^  PAK   125C> 


tC*22  PORT  (n 


y///////////A 


STift  €PRdH  {2K} 


RAM    tSl2   1  ^\ 


W//////////A 


AVAJLABt-E  FOR 
EXPANSION    f48K} 


1 


" 


FFrFM 


STATUS   RESIST  Ens 
TIMER  REGrSTERS  (38) 
R>HEGffOUMD   TA^ 

PCNDFN'& 

RCQlSTiRS  tlft) 
K£r  SUP'rER  02J 
METER  READ 

STORAGE   (C4) 


OH 


L/0  MAP 


STAC  If 


tOH 

IBH 

iOH 


aOM 


4DH 


AVAILABLE   FOR 
EkPAMSION 
(I9K  PORTSl 


FFH 


«0H 

QOMMANO/STATUS 

irH 

{JACPORT  [OUT) 

12H 

XPORT  (OuTt 

I3H 

CHPORT  tO-UT) 

I4H 

TihlER  LOW 

ISH 

TmER  HIGH 

ISH 

CQHHAKfO/ STATUS 

I9H 

RPORT    y\H\ 

lAH 

AUDI   (OUT) 

ISH 

AUDz  rouTi 

ICH 

\  TIMER   UOW 

lOH 

TiMEft   HaCM 

Fig.  Z  Memory  and  MO  maps.  Three  quarters  of  the  8085As  memory  and  I/O  capacity  re^ 

maif}  for  expansion  if  needed 


everv  533  ms.  This  inter- 
rupt is  maskable  by  soft* 
ware. 

The  second  interrupt  in 
the  system  is  generated  by 
the  touchtone  receiver's 
data-ready  strobe  output 
driving  the  TRAP  input.  The 
TRAP  interrupt  is  rising- 
edge  sensitive  and  non- 
maskable, and  requires  cer- 


tain cautions  in  its  use 
which  will  be  described 
later  The  TRAP  interrupt 
causes  the  TRAP  Interrupt 
module  to  be  executed, 
placing  the  received  touch- 
tone  data  into  a  RAM  buf- 
fer. 

Timers 

Two    14-bit    program- 


mable counter/timers  are 
provided  by  the  CPU-1A. 
Each  counts  its  timer  input 
pulses  and  can  be  pro- 
grammed to  produce  a 
square  wave  or  pulse  out- 
put when  the  counter's  ter- 
minal count  is  reached. 

In  the  repeater  control 
system,  one  counter/timer 
divides    the    8085's    3.072- 


MHz  clock  signal  to  24  kHz 
to  supply  the  Telesensory 
Systems'  speech  synthe- 
sizer boards  with  a  crystal- 
derived  clock  frequency. 
The  second  counter/timer 
divides  the  533-ms  inter- 
rupt signal  to  a  one-minute 
period,  which  is  further 
divided  in  software  to  time 
the  tape  vojce  ID, 

CMOS  RAM 

Autodialer  phone  num- 
bers are  stored  in  RAM  so 
that  users  can  load  and 
change  the  phone  numbers 
over  the  air  at  any  time.  The 
RAM  is  battery  backed  up 
so  that  the  numbers  aren't 
lost  when  the  repeater  is 
taken  down  for  mainte- 
nance. 

CMOS  RAM  is  best  for 
battery  backup  since  it 
draws  only  a  few  micro- 
amps  when  powered  down, 
A  separate  smalt  board  was 
built  which  plugs  into  the 
CPU-1 A  microcomputer, 
containing  the  CMOS  RAM, 
batteries  and  power  switctv 
ing  (Fig,  4).  The  board  can 
be  removed  so  that  the  rest 
of  the  computer  can  be 
worked  on  without  the  pos- 
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sibrtity    of    destroying    the 
data  in  RAM. 

The  RAM  is  organized  as 
512  words  by  4  bits  for  con- 
venient storage  of  BCD 
numbers.  Two  5101L-1 
RAMs  are  used  These  parts 
can  draw  up  to  27  mA  each 
when  operating,  but  only  10 
^  when  in  standby,  where 
standby  for  the  chip  is 
defined  as  CE2  <  .2  volts. 
Data  also  is  retained  with 
supply  voltage  as  low  as  2,0 
volts  when  in  standby  Un- 
like other  CMOS  RAMs,  no 
special  precautions  are  re- 
quired  to  ensure  that  the 
5101 's  inputs  are  defined  as 
highs  or  lows  during  power- 
down,  as  with  many  other 
CMOS  RAMs.  Note  that  in 
an  application  such  as  this, 
the  L'1  suffix  part  should  be 
used  for  450-ns  access  time 
and  low-voltage  data  reten- 
tion. 

The  8085A  CPU  SOD  se- 
rial output  line  drives  the 
RAM  CE2  input  The  SOD 
line  normally  is  held  low  by 
the  software  except  when 
the  RAM  is  to  be  accessed 
for  autodialer  activities,  so 
the  RAM  is  normally  tn  the 
low-current  standby  mode. 
It's  also  ready  in  case 
primary  power  is  lost,  so  no 
special  power-fail  software 
routines  are  required  to 
save  the  data.  Finally,  if  the 
CPU  should  ever  go  berserk 
and  write  over  existing  data 
tn  RAM,  the  CMOS  RAM 
woutd  not  be  written  into 
when  address-selected  by 
CE1/  because  its  other  chip 
enable  (CE2)  would  be  inac- 
tive. To  play  it  really  safe,  a 
switch  in  the  CE2  line  can 
be  opened  when  intention- 
ally powering  down  the 
computer. 

Power  switching  from 
primary  to  battery  backup 
for  the  RAM  can  be  done  in 
one  of  several  ways,  but 
diode  switching  is  probably 
the  simplest.  The  primary 
supply  normally  powers  the 
RAM.  A  5-volt  regulator  is 
biased  up  to  about  5.7-volts 
output  by  placing  a  diode  in 
its  common  lead  and  sup- 
plies the  RAM  through  a 
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Fig.  4.  CMOS  autodialer  RAM  board  schematic. 


diode  so  that  the  RAM  sees 
a  5-volt  supply.  The  diode 
to  the  battery  is  reversed 
biased  and  no  current  flows 
from  the  battery.  If  the  pri- 
mary supply  goes  away,  the 
3'volt  batteries  forward 
bias  their  diode  and  reverse 
bias  the  other  to  supply  ap- 
proximately 23  volts  to  the 
CMOS  RAM. 

Since  the  batteries  nor- 
mally supply  no  current, 
and  only  around  10  jiA 
when  in  service,  their  life  es- 
sentially is  equal  to  their 
shelf  life.  Good  silver  oxide 
watch  batteries  or  the  AAA 
alkaline  batteries  used  here 
are  appropriate.  Alterna- 
tively, nicad  batteries  could 
be  used  and  trickle 
charged,  so  that  they  would 
never  need  to  be  replaced. 

Watchdog  Timer 

Most  microcomputer  sys- 
tems have  reset  buttons,  al- 
lowing them  to  be  cleared 
in  case  they  hang  up  as  the 
result  of  a  noise  glitch, 
hardware  intermittent,  or 
software  bus.  Since  the  re- 
peater is  located  miles 
away  on  a  hilltop,  provi- 
sions should  be  included 
for  either  a  remote  reset  or 
an  automatic  reset.  An  ap- 
proach considered,  but  not 
used,  was  to  decode  touch- 


tone  A,  B,  C,  or  D  for  a  reset 
function,  but  only  one  user 
has  a  1 6-key  touchtone  pad. 
Instead,  built  into  the  mi- 
crocomputer is  an  automat' 
!C  reset  circuit,  or  watchdog 
timer,  that  requires  no  user 
interaction  if  the  computer 
gets  hung  up  A  555  timer 
and  a  transistor  are  wired  as 
a  "missing  pulse  detfector" 
(Fig.  5).  The  pulse  is  provid- 
ed by  an  output  port  of  the 
microcomputer. 

The  software  routine 
which  provides  the  pulse  is 
deep  in  the  Foreground 
module  program,  so  that  if 
the  software  is  not  func- 
tioning properly  the  watch- 


dog timer  times  out  and 
generates  a  reset  pulse  to 
the  CPU.  The  routine  was 
placed  in  the  foreground 
program  rather  than  the 
background  program  be- 
cause the  foreground  ex- 
ecution could  be  out  of 
control  but  the  background 
interrupt  program,  forced 
by  the  hardware  interrupt 
request,  could  still  execute 
normally.  The  computer 
pulses  the  watchdog  timer 
every  ten  seconds,  and  the 
timer  is  set  to  time  out  at 
about  thirty  seconds 

The  watchdog  timer  isn^t 
foolproof  — it  activates  on- 
ly if  the  foreground  is  not 


Photo  B.  CMOS  autodialer  RAM  plug-ir}  board,  with  bat- 
tery backup, 
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executing  properly.  This 
usuallv  means  that  control 
over  the  air  or  primary  con- 
trol has  been  lost  Since  the 
sequence  detection  is  per- 
formed in  the  foreground, 
control  should  be  retained 
if  the  watchdog  timer 
doesn't  activate  in  response 
to  a  failure 

A  second  error  recovery 
technique  used  is  a  ")ump 
to  0 '  instruction  placed  at 
address  38H  ("An  8080  Re- 
peater Control  System/'  73 
Magazine,  April,  1979).  In 
case  the  program  should 
ever  find  itself  executing  in- 
structions where  no  mem- 
ory is  present,  the  floating 
bus  appears  as  instruction 
RST  7  [all  ones),  which  calls 
location  38H,  causing  the 
program  to  jump  to  loca* 
tion  zero  for  initialization. 


Soft^vare 

A  computer-controlled 
repeater  is  a  good  example 
of  d  real  time  control  sys- 
tem. The  computer  moni- 
tors and  controls  a  number 
of  external,  asynchronous 
events  which  occur  in  real 
time.  The  program  must 
react  to  and  control  the 
events  based  on  their 
relative  priorities.  It  must 
synchronize  the  events  and 
communicate  with  I/O  and 
other  parts  of  the  program. 

The  computer  is  a  se- 
quential device—  it  can  per- 
form only  one  operation  at 
a  time.  However,  since  it  ex* 
ecutes    its    operations    ex* 
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tremely  fast  relative  to  a 
human's  perception  (hun- 
dreds of  thousands  of  op- 
erations per  second),  it  is 
possible  to  program  the  ma- 
chine in  a  way  that  causes  it 
to  appear  to  be  doing  a 
number  of  things  simulta- 
neously. 

Several  approaches  are 
possible  to  multi-tasking 
real  time  programming.  The 
approach  used  here  is  a 
relatively  simple  fore- 
ground/background mode 
of  operation.  Background 
activities  occur  on  a  regu- 
lar, periodic  basis  and  in- 
clude monitoring  of  receiv- 
er squelches  and  phone 
ring,  and  control  of  trans- 
mitters and  phone  off/on 
hook.  Timing  in  the  system 
also  is  managed  by  the 
background. 

Foreground  activities,  or 
tasks,  are  those  infrequent 
events  which,  when  per- 
formed, occupy  a  signifi- 
cant amount  of  processor 
time— such  as  speech  syrv 
thesizer  announcements 
and  tone  generation  Back- 
ground activities  are  al- 
lowed to  continue  while 
foreground  tasks  are  being 
performed.  For  example, 
the  computer  will  detect  a 
receiver  squelch  open  and 
turn  on  the  repeater  trans- 
mitter immediately,  even 
while  talking  over  the 
primary  control  phone  line. 

Another  important  ele- 
ment of  the  software  is  a 
highest    priority    activity 


(TRAP  interrupt)  initiated 
by  the  data-ready  strobe  of 
the  touchtone  receiver, 
which  loads  the  touchtone 
data  into  a  RAM  buffer  as 
the  data  is  received.  Be- 
cause of  its  highest  priority, 
touchtone  data  can  be  re- 
ceived and  stored  at  any 
time,  regardless  of  the 
operation  in  progress,  with- 
out interfering  with  that  op- 
eration. 

The  various  elements  of 
the  program  communicate 
with  each  other  by  leaving 
information  in  memory  reg- 
isters, or  "mailboxes.^'  Re- 
peater status,  timing  infor- 
mation, and  task  requests 
are  deposited  and  read 
from  the  memory  mailbox- 
es by  the  program. 

Simplified  flowcharts  of 
the  principal  modules  are 
shown  in  Fig.  6,  and  a  de- 
scription  of  each  follows. 

Initialization  Module 

The  Initialization  mod- 
ule is  executed  after  power- 
up  or  other  processor  reset. 
After  I/O  is  initialized,  the 
autodialer  RAM  contents 
are  checked  for  valid  data 
and  the  RAM  is  cleared  if 
the  contents  are  not  valid, 
as  in  initial  autodialer  RAM 
powerup.  Main  RAM  regis- 
ters are  cleared,  then  ini- 
tialized, and  control  is 
transferred  to  the  Fore- 
ground module. 

Background  Module 

The  Background  module 
is  an  interrupt-driven  rou- 
tine  initiated  every  5.6  ms 
by  the  edge-sensitive  Inter* 
rupt  7  5  input  to  the  8085A 
CPU,  The  activities  which 
occur  during  the  back- 
ground occupy  a  significant 
period  of  time  relative  to 
the  interrupt  tick  period.  A 
slower  interrupt  tick  would 
be  preferred  to  allow  all  ac- 
tivities to  be  performed 
without  the  possibftity  of 
missing  an  interrupt  tick- 
However,  since  an  avail- 
able signal  (3,072  MHz)  and 
a  cheap  14-stage  binary 
divider  (4020)  yield  a 
5.66-m5  period,  a  simple 
hardware/software   trade- 


off can  be  made— the  back- 
ground routine  is  divided 
up  five  ways.  During  every 
fifth  background  interrupt 
tick  (we'll  call  it  the  primary 
background  interrupt  tick), 
the  background  sample, 
decision,  and  timer  routines 
are  executed.  The  back- 
ground meter-read  routine 
executes  during  the  other 
four  out  of  five  interrupt 
ticks,  measuring  one  of  the 
four  analog  channels  at 
each  tick  and  storing  the 
measured  value  in  RAM. 

Background  Sample 

During  the  primary  back- 
ground interrupt  tick  (every 
26.6  ms),  several  status  in- 
puts are  sampled,  including 
220  receiver  squelch,  re- 
mote base  squelch,  ac  pow- 
er fail,  phone  ring,  and  local 
mike.  Status  bits  are  set  and 
timers  are  loaded  (mail 
delivered)  based  on  the  re- 
sults of  the  samples. 

Background  Decisions 

Several  questions  decid- 
ed by  the  computer  at  ev- 
ery primary  background  in- 
terrupt tick  include:  should 

the  220  transmitter  be  on, 
should  the  remote  base 
transmitter  be  on,  and 
should  the  phone  be  off 
hook?  To  simplify  the  deci- 
sions, status  information  for 
each  question  is  stored  in 
registers  (Fig.  7)— the  220 
Transmitter  On  Register 
(TTOR),  Remote  Base 
Transmitter  On  Register 
(RBOR).  and  Phone  Off 
hook  Register  (POHR). 

The  bits  of  the  registers 
are  set  and  cleared  by  fore- 
ground and  background 
routines  and  are  tested  at 
the  decision  times  (the  mail 
is  checked).  For  example, 
the  TTOR  220  hang  timer 
bit  is  set  by  the  background 
sample  program  when  a  re- 
ceiver squelch  open  is  de- 
tected, at  which  time  the 
220  hang  timer  is  also  load- 
ed. The  bit  is  cleared  by  the 
220  hang  timer  timeout  rou- 
tine. The  TTOR  repeater  en- 
abled bit  is  set  by  the  Ini- 
tialization module,  and 
then  may  be  set  or  cleared 


by  primary  control  com- 
mands.  The  220  transmitter 
is  turned  on  if  repeater  is 
not  timed  out,  is  enabled, 
and  local  mike  ts  active  or 
autopatch  is  on  or  function 
IS  in  progress  or  the  220 
hang  timer  is  not  timed  out. 
Otherwise,  the  220  trans- 
mitter is  turned  off  by  the 
background  decision  rou- 
tine. 

Background  Timer 

Structure 

In  the  repeater  con- 
troller, as  in  most  real  time 
control  systems,  a  need  ex- 
ists for  implementing  a 
number  of  timers.  Some 
events  must  occur  at  peri- 


odic intervals  and  other 
events  must  occur  at  fixed 
time  periods  after  the  oc- 
currence of  other  events-  A 
genera  l-pu r pose  sof twa re 
scheme  was  used  which 
allows  virtually  any  number 
of  independent  timers  to  be 
implemented.  Just  think  of 
each  timer  implemented 
this  way  as  one  less  555 
timer  in  the  system!  With 
timers  so  easy  to  add,  the 
tendency  is  to  refine  the 
operation  of  the  system  by 
using  timers  where  they 
normally  wouldn't  be  used 
because  of  cost  or  complex- 
ity. 

Each  timer  is  assigned  a 
two-byte    RAM    location 


where  the  timer's  current 
value  is  stored.  The  RAM 
locations  are  used  as  16-bit 
presettable  dead-end  down 
counters  If  non-zero,  the 
value  is  decremented  by 
one  by  the  Background 
module  during  the  primary 
interrupt  tick  (every  26.6 
ms).  The  resolution  of  the 
timers  is  therefore  26.6  ms, 
with  a  maximum  period  of 
29.1  minutes. 

When  a  timer  value 
dead-ends  or  is  decrement- 
ed from  one  to  zero,  the 
routine  associated  with  the 
timer  is  executed.  Typical- 
ly, the  timeout  routine 
loads  other  timers  and/or 
sets    status    bits    used    by 


other  parts  of  the  Back- 
ground and  Foreground 
modules  (leaves  mail  in 
mailboxes). 

Any  timer  that  has  a  non- 
zero value  or  is  counting 
can  be  forced  to  zero  by 
any  part  of  the  program  to 
inhibit  execution  of  its 
timeout  routine.  Also,  at 
any  point  the  timer's  value 
can  be  read  by  any  part  of 
the  program  to  determine 
when  the  initiating  event 
occurred  or  when  timeout 
will  occur. 

The  timer  software  ex* 
ecutes  with  the  remainder 
of  the  primary  background 
software  every  26,6  ms. 
Since  the  next  background 


Table  7,  Timer  program  listing. 
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Fig.   6.   Software   nucleus   flowchart    Nucleus   consists  of  tnitiaiization,   Background 
Foreground,  and  TRAP  Interrupt  Modules. 
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interrupt  tick  is  only  5.6  ms 
away,  and  it  would  be  nice 
to  allow  some  foreground 
processing  time  between 
ticks,  the  timer  software 
was  optimized  for  mini- 
mum execution  time.  When 
no  timeout  routines  are  ex- 
ecuted, the  entire  list  of  the 
repeater's  19  timers  is 
scanned  in  less  than  700  ^s. 
A  listing  of  the  back- 
ground timer  routine  is  giv- 
en in  Table  1,  At  the  begin- 
ning of  the  main  program, 


the  timer  load  values  are 
given  names  so  that  they 
may  be  referred  to  sym- 
bolically  in  the  program. 
Memory  locations  are  allo- 
cated for  the  timer  registers 
in  RAM,  along  with  the 
al location  for  other  buffers 
and  temporary  storage  reg- 
isters. The  main  timer  pro- 
gram is  executed  at  the  end 
of  the  primary  background 
routine,  and  control  is 
allowed  to  drop  through  to 
a  timeout  routine  when  its 
timer  dead-ends.  A  table  of 
addresses  is  used  to  find  the 
appropriate  routine  address 
for  each  timer- 
Three  sample  timeout 
routines  are  shown.  Six  min- 
utes after  the  last  ID  oc- 
curred, the  ID  timer  times 
out,  causing  the  RID  rou- 
tine to  execute.  The  "pend- 
ing ID''  foreground  task- 
pending  register  is  set  The 
anxious  ID  timer  is  also 
loaded,  so  that  if  the  pend- 
ing ID  is  not  performed  in 
the  next  three  minutes  (af- 
ter a  hang  timer  timeout), 
the  anxious  ID  timeout  rou- 
tine sets  the  ''anxious  ID" 
task  register  and  loads  the 
forced  CW  ID  timer.  Final- 
ly, if  the  forced  CW  ID  tim- 
er times  out  because  an 
anxious  ID  hasn't  worked  its 
way  in  before  a  beep  (be- 
cause someone  has  con- 
tinued to  talk),  the  ''forced 
CW  ID''  task  bit  is  set  and 
the  foreground  routine 
sends  a  CW  ID.  The  SETF 
and  CLRF  macros  simply  set 
or  clear  foreground  task- 
pending  registers  by  load- 
ing register  B  or  C  into  the 
proper  memory  location.  B 
and  C  were  previously  load- 
ed with  values  zero  and 
one. 

Background  Meter  Read 

During  four  out  of  every 
five  background  interrupt 
ticks,  one  of  the  four  analog 
input  channels  is  measured 
using  a  successive  approx- 
imation A/D  conversion 
routine  controlled  by  the 
software.  The  measured 
value  is  stored  in  RAM 
along  with  the  last  fifteen 
measured   values   for  that 
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channel.  The  newest  value 
is  written  over  the  oldest,  so 
that  the  latest  sixteen 
values  are  available  at  any 
tinne  to  the  TRAP  Interrupt 
module  to  be  averaged  and 
read  out  by  the  Foreground 
module. 

Foreground  Module 

The  Foreground  module 
is   normally   executed   fol- 
lowing each  background  in- 
terrupt tick  (Fig.  8).    Each 
foreground    task-pending 
register  is  tested  starting  at 
the  first  entry  of  the  list  If 
no  tasks  are  found  to  be 
pending,  the  processor  re- 
turns  to   the   start  of   the 
module,   entering  a   HALT 
state  waiting  for  the  next  in- 
terrupt tick.  When  a  task  is 
found    pending,    the    pro- 
gram branches  to  the  task 
routine,  then  returns  either 
to  check  the  next  task  regis* 
ter  down  the  list,  or  to  the 
beginning  of  the  module  to 
resynchronjze  to  the  back* 
ground  interrupt  tick.  If  a 
task  is  pending  but  not  all 
conditions  required  for  its 
complete    execution    are 
present  the  execution  may 
be   postponed   temporarily 
until    the    required    condi- 
tions are  met.  For  example, 
if  an  ID  task  is  pending  but 
the  hang  timer  has  not  yet 
timed  out  the  ID  will  not  be 
performed.    The    ID    task 
routine  will  quickly  return 
allowing    continuing   scan- 
ning  down  the  table.  Even- 
tually, the  task  routine  may 
find  that  the  hang  timer  has 
timed  out.  The  ID  is  then 
performed    and    the    task- 
pending  register  is  cleared. 

The  ID  task  routine  re- 
turns control  with  the  syn- 
chronize flag  cleared  to 
continue  checking  the  next 
registers  down  the  list  while 
waiting  for  the  hang  timer 
timeout.  When  the  task  is  f  i* 
nally  performed,  during 
which  time  background  in- 
terrupts are  allowed  to  oc- 
cur, the  task  routine  returns 
With  the  synchronize  flag 
set  so  that  the  return  is  to 
the  beginnmg  of  the  Fore- 
ground  module,  and  further 


E20  TRANSMITTER  ON  REGISTEH  tTTQR) 

TIM£D  OUT 

fTTTlMl 

REPiATEH 
ENABLED 

LOCAL 
tA\Kl 
CLM) 

AUTtH  PATCH 
ON 

rulVCT^ON 
m  PROGHES-S 

[FiPi 

2  20  HAf4€ 

TIWER 

(TTHTI 

220  TRANSMITTER  ON-  TTTJM  -  HPTEN  ■  t  LM  t  #PON  •  FtP  ♦  TTMT  J 


REMOTE    BASE   TRANSHtTTER  ON  ffCGI^TEtt   CRBOR} 


TtHED  OUT 
tRBT4M) 


flEPEATER 

£ NAB LEO 
{HPTEWJ 


REMOTE 

BASE 

CNABCEt) 

(RBEPO 


REMOTE 

BASE 

RECEIVER 

ENABLED 

(RBftfMl 


REMOTE 

BASE 

THANSMITTfR 

ENABLED 

(RBXEH) 


REMOTE 

BA^ 

HAM€  TEMER 

CRBHT} 


REMOTE  BASE   TRANSMirtER  ON  -    NVTtH  ■  flP-TCN  ■  R0£N  *  RBAEK  *  flflXEil  *flBHT 


PHOHE:   OFFHOOiC   REGISTER  fPONRI 

i^ATCH 

PENDIfifG 

IPPENO) 

PRlMAf^t 

OM 
f1»RfMJ 

AUTDPATCH 

ORt 

tAPONj 

1 

PMQNE    Of  F'HaOK  -   PRE N[>  +  PRIM  *  APOM 


Fig.  7.  Background  decision  registers.  Each  register  is  a  RAM  memory  location. 


table  scanning  will  be  re- 
synchronized  to  the  back- 
ground interrupt  tick. 

Foreground  task-pending 
registers  are  frequently  set 
by  the  Background  module. 
Synchronizing  the  Fore- 
ground module  to  the  Back- 
ground module  by  use  of 
the  HALT  instruction  erh 
sures  that  the  foreground 
tasks  are  performed  ac- 
cording to  the  desired 
priority.  Without  the  HALT, 
the  background  interrupt 
would  normally  occur  in 
the  middle  of  the  fore- 
ground's continuous  scan- 
ning of  the  table.  When 
control  was  returned  to  the 
foreground,  new  pending 
tasks  could  possibly  be  per- 
formed out  of  the  desired 
sequence  or  priority. 

When  the  foreground  is 
not  tied  up  executing  a  task, 
the  computer  actually 
spends  about  80%  of  its 
time  in  the  HALT  state- 
sleeping!  This  has  at  least 
two  small  system  benefits. 
When  asleep,  the  computer 
is  not  sensitive  to  noise 
which  may  appear  on  its 
bus,  and  thus  the  system's 
noise  immunity  is  im- 
proved. Also,  the  2716 
EPROMs  remain  deselected 
during  the  HALT  state,  low- 
ering their  power  dissipa- 
tion and  total  power  supply 
current  by  about  50  mA. 

The  apparent  simplicity 
of  the  Foreground  module 
is  deceiving,  since  most  of 


the  repeater's  features  are 
implemented  as  foreground 
tasks.  The  largest  fore- 
ground task  is  the  sequence 
detector  with  its  function 
decodes.  Its  task-pending 
register  bit  is  set  by  the 
timeout  of  the  220  beep 
timer.  The  sequence  detec- 
tor task  examines  the  RAM 
key  buffer  after  every  220 
transmission  for  a  valid 
command  sequence.  Effi- 
cient command  decoding  is 
important  to  a  multi-fea- 
ture, expandable,  easily 
modifiable  repeater.  Be- 
cause of  the  sequence  de- 
tector's importance,  it  will 
be  described  in  detail  in 
part  III  of  this  article. 

The  listing  of  the 
Foreground  module  nu- 
cleus and  three  sample  task 
routines  are  given  in  Table 
2.  RAM  is  allocated  at  the 
beginning  of  the  program 
for  the  task  registers.  The 
main  program  loop  is  fol- 
lowed by  a  table  of  task 
routine  addresses,  followed 
by  the  task  routines  them- 
selves. The  pending  ID  rou- 
tine (FPID)  causes  a  speech 
ID  (or  CW  ID  when  remote 
base  is  on)  to  occur  when 
the  220  hang  timer  times 
out  The  anxious  ID  routine 
causes  the  same  if  the  beep 
timer  times  out  (occurs  just 
before  the  beep).  The 
forced  CW  ID  routine  sends 
the  Morse  code  ID  over  any 
conversation  in  progress  if 
the  repeater  wasn't  given 


the  opportunity  to  ID  at  a 

convenient  time. 

TRAP  Int^tiipf  Module 

The  leading  edge  of  the 
touchtone  receiver's  data- 
ready  strobe  initiates  ex- 
ecution of  the  TRAP  Inter- 
rupt module.  The  module 
reads  the  touchtone  key  in 
the  binary  format  presented 
by  the  touchtone  receiver 
and  stores  the  data  at  the 
next  position  in  the  key  buf- 
fer in  RAM. 

The  TRAP  input  to  the 
8085A  CPU  is  a  rising-edge 
sensitive,  non-maskable  in- 
terrupt input.  Because  the 
interrupt  cannot  be  dis- 
abled by  software,  its  use 
requires  certain  cautions. 

Often  in  interrupt  driven 
systems,  an  entire  group  of 
instructions  must  be  al- 
lowed to  execute  without 
being  interrupted.  Inter- 
rupts could  allow  certain 
parameters  to  be  modified 
during  a  critical  operation. 
For  example,  a  single  bit  in 
a  status  register  in  memory 
may  be  modified  by  reading 
the  memory  location,  AND- 
ing  or  ORing  the  contents 
with  a  value,  and  then  writ- 
ing the  modified  value  back 
to  RAM.  If  between  the 
time  the  RAM  contents  are 
read  and  rewritten  an  inter- 
rupt occurs  which  changes 
the  contents  of  the  status 
register  in  RAM,  the  value 
rewritten  by  the  interrupted 
routine  is  obsolete  — the  in- 
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Tabh  2-  Foreground  nucleus  program  listing. 
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terrupted  routine  failed  to 
correctly  perform  its  job. 

Although  the  probability 
of  an  occurrence  at  exactly 
the  wrong  time  of  an  inter- 
rupt which  modifies  the 
memory  location  is  ex- 
tremely low,  when  a  com- 


puter executes  hundreds  of 
thousands  of  operations  per 
second,  twenty-four  hours 
per  day,  year  after  year,  the 
"highly  improbable"  witt 
happen.  This  type  of  prob- 
lem may  appear  only  once 
every  few  months,  but  it  is  a 
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source  of  software  unrelia- 
bility and  is  extremely  diffi- 
cult to  test  for.  The  goal 
must  be  100%  reliability; 
aiming  for  anything  less  will 
probably  leave  room  for 
software  failures.  A  critical 
section  of  code  such  as  that 
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Fig,  8.  Typical  software  module  execution  interaction. 
^140     73  Magazine  •  November,  1980 


described  must  be  pro- 
tected by  disabling  inter- 
rupts around  it  so  that  the 
operation  may  be  com- 
pleted before  an  interrupt  is 
allowed  to  occur.  The  solu- 
tion is  simple  — it's  just  nec- 
essary to  be  careful  in  the 
design  of  interrupt  driven 
software.  When  using  the 
TRAP  interrupt  which  can- 
not be  disabled  by  soft- 
ware, care  must  be  taken  to 
ensure  that  no  conflicts 
such  as  those  described  can 
exist. 

A  second  potential  prob- 
lem using  the  TRAP  inter- 
rupt input  is  that  if  a  TRAP 
interrupt  can  be  generated 
before  the  computer  is 
completely  initialized  after 
reset,  the  system  may  not 


be  able  to  process  the  inter- 
rupt correctlv,  since  the 
stack  pointer  may  not  yet 
be  set,  data  memory  nnay 
not  yet  be  initialized,  etc. 
Because  of  these  two  po- 
tential problems,  the  TRAP 
interrupt  must  be  used  with 
care.  The  hardware  and 
software  were  designed 
here  so  that  these  restric- 
tions were  not  a  problem. 

Following  the  TRAP  in- 
terrupt, the  previous  inter- 
rupt enable  status  can  be 
found  by  executing  a  RIM 
instruction.  For  example,  at 
the  end  of  the  TRAP  routine 
before  the  return,  the  RIM 
instruction  can  be  used  to 
enable  interrupts  if  they 
were  previously  enabled,  or 
to  leave  them  disabled  if 
they  were  disabled  at  the 
time  the  TRAP  interrupt  oc- 
curred. The  RIM  instruction 
and  the  conditional  enable 
rnterrupl  should  be  placed 
before  the  POP  PSW  in- 
struction,   however,    since 


the  RIM  modifies  the  con- 
tents of  the  accumulator. 

In  retrospect  the  touch- 
tone  data  read  routine 
could  have  been  accommo- 
dated in  the  background. 
The  touch  tone  data-ready 
strobe  could  be  checked 
either  at  every  background 
interrupt  tick  or  at  every 
fifth  (primary)  tick.  The  ex- 
tra complexity  of  a  second 
interrupt  would  have  been 
avoided  and  it  would  have 
been  a  lower  risk  approach. 

Next  Time 

The  conclusion  of  this  ar- 
ticle will  discuss  hardware 
and  software  interfacing  of 
peripheral  circuits  in- 
cluding the  speech  syn- 
thesizer, remote  base,  au- 
dio mixers,  and  audio  delay 
line. 

A  single-density,  eight- 
inch  CP/M-compatible  disk- 
ette containing  a  source 
listing  of  the  repeater  soft- 
ware is  available  from  the 
author.  ■ 
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Grove  Enterprii^es,  inc. 
Rt  1,  Box  156 
Brasstown  NC  25902 


The  Radio  Spectrum  at  a  Glance 

-from  VLF  to  UHF,  SWLing  is  fun 


Spies,  smugglers,  military 
missions,  rescue  opera- 
tions, foreign  broadcasts, 
undercover  surveillances, 
medical  relief  messages, 
and  space  and  satellite 
communications  are  but  a 
tiny  fraction  of  the  com- 
munications networks  hum- 
ming throughout  the  most 
concentrated  portion  of  the 
radio  spectrum:  2-420  MHz. 
To  keep  these  millions  of 
radio  operations  worldwide 
from  landing  on  top  of  each 
other,  nations  of  the  Earth, 
developed  and  developing, 
have    established    depart- 


ments to  regulate  the  users 
of  the  radio  spectrum. 

On  an  international  lev- 
el, the  United  Nations 
provides  a  cooperative  ef- 
fort known  as  the  Interna- 
tional Telecommunications 
Union.  Entirely  voluntary,  it 
was  the  ITU  which  conduct- 
ed the  World  Radio  Admin- 
istrative Radio  Conference 
last  fall  at  its  Geneva, 
Switzerland,  headquarters. 
The  ramifications  of  agree- 
ments made  at  WARC  79 
will  not  be  fully  appreciat- 
ed until  further  meetings 
are  held  for  ratification.  But 
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there  will  be  some  changes 
in  the  next  few  years. 

In  the  United  States,  two 
government  agencies  pro- 
vide for  regulation  of  the 
users  of  the  radio  spectrum. 
We  are  familiar  with  the 
agency  closest  to  amateur 
radio,  the  Federal  Com- 
munications Commission, 
It  is  the  primary  purpose  of 
the  FCC  to  draft  rules  and 
regulations  pertaining  to 
the  non-federal  govern- 
ment users  of  the  spectrum. 
Police  and  fire,  trucking, 
business  and  industry,  ama- 
teur and  CB,  common  car- 
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rier  services,  ship  to  shore, 
and  many  other  conven- 
tional services  are  regulat- 
ed by  rules  proposed  and 
maintained  by  the  FCC. 

At  the  federal  level,  it  is 
the  Interdepartment  Radio 
Advisory  Committee,  now  a 
function  of  the  Department 
of  Commerce,  which  regu- 
lates government  radio  as- 
signments. Interestingly 
enough,  although  the  FCC 
regulates  non-government 
communicators,  they  are  a 
government  entity  and  their 
communications  thus  are 
regulated  by  IRAC! 

Callsign  blocks  for  both 
government  and  non-gov- 
ernment operations  are 
issued  by  the  FCC.  Table  1 
shows  the  basic  band  plan 
as  allocated  in  the  United 
States. 

With  this  brief  introduc- 
tion to  the  agencies  which 
cooperatively  do  their  best 
to  prevent  chaos  on  the  ra- 
dio bands,  let's  have  a  clos- 
er look  at  the  spectrum  it- 
self and  see  who  is  doing 
what  with  whom,  where! 

Below  the  Broadcast  Band 

Because  of  reliable 
ground  wave  coverage,  the 


spectrum  below  the  stan- 
dard broadcast  band,  10- 
535  kHz,  is  utilized  pri- 
marilv  by  long-distance 
point-to-point  and  ship-to- 
shore  communications.  The 
lowest  portion  (10-15  kHz) 
is  occupied  extensively  by 
navigational  signals  such  as 
Omega. 

Some  high-speed  Morse 
and  a  great  deal  of  narrow- 
shift  radioteletype  is  en- 
countered by  listeners 
while  monitoring  this  base- 
ment band  of  radio.  There  is 
no  voice  below  150  kHz, 
although  150^285  kHz  is 
used  for  broadcasting  in 
parts  of  Europe.  The  ven- 
erable 200"400-kHz  range 
has  been  used  for  aeronau- 
tical navigational  beacons 
since  before  World  War  II 
and  stiH  is  filled  with  tone- 
modulated  Morse  identi- 
fiers for  airports  all  over  the 
world.  From  400-535  kHz, 
CW  transmissions  from 
government  and  non-gov- 
ernment ocean-going  ves- 
sels communicate  with 
their  land  stations. 

Above  the  broadcast 
band,  from  1.6  to  30  MHz, 
we  encounter  the  best- 
known  region  of  the  ra- 
dio spectrum.  Classically 
called  ''shortwave''  be- 
cause the  wavelengths  of 
emissions  are  shorter  than 
those  first  encountered  in 
the  early  low-frequency 
days  of  radio,  this  frequen- 
cy range  is  absolutely  pol- 
luted with  virtually  every 
imaginable  electromagnet- 
ic emanation!  AM  and  side- 
band, CW  and  RTTY,  telem- 
etry and  multiplex,  tone 
paging  and  FM,  broadcast- 
ers and  broadcast  jammers, 
facsimile  and  data— the 
high-frequency  range  is  a 
veritable  polyglot  of  activi- 
ty. 

In  the  United  States,  fre- 
quency allocations  are 
made  on  an  alternating  ba- 
sis; that  is,  the  same  service 
will  be  assigned  at  intervals 
throughout  the  spectrum. 
For  example,  international 
broadcasters    are   assigned 


discrete  frequencies  in  the 
ranges  5950-6200,  9500- 
9775.  11700-11975,  15100- 
1 5450,  1 7700-1 7900,  21 450- 
21750,  and  25600-26100 
kHz, 

This  same  alternating 
allocation  procedure  is 
used  for  aeronautical,  mari- 
time, fixed  and  mobile,  and 
mobile  services.  We  see  this 
procedure  in  our  own  hob- 
by, with  amateur  bands 
spaced  at  intervals  as  the 
1 60-,  80/75-,  40-  20-,  1 5-,  and 
10-meter  bands,  with  others 
added  at  WARC  79. 

For  convenience  of  dis- 
cussion, all  radio  opera- 
tions are  divided  into  two 
basic  categories:  broad- 
casting and  ''utilities/'  The 
broadcasters  don't  listen; 
they  radiate  signals  for 
reception  by  anyone  who  is 
interested  in  listening.  All 
two-way  communications 
are  classified  as  utilities, 

Are  there  some  "hot 
spots''  of  listening  intrigue? 
Yes,  there  certainly  are.  The 
most  interesting  portion  of 
the  shortwave  spectrum  is 
between  3  and  18  MHz,  out- 
side of  the  foreign  broad- 
cast bands  and  ham  bands. 
They  center  around  the 
most-used  military  bands 
and  include  spies,  embassy 
communications,  tactical 
maneuvers,  smuggling  op- 
erations, undercover  agen- 
cies, and  other  drama. 

To  avoid  monitoring, 
clandestine  operations  fre- 
quently change  operating 
frequencies,  but  because  of 
propagation,  antennas,  or 
equipment  limitations,  they 
generally  will  occupy  cer- 
tain key  portions  of  the 
spectrum.  These  include 
50-100  kHz  or  so  up  or 
down  from  the  following 
center  frequencies  (kHz): 
4725,  5700,  6700,  7400, 
9000,  11250,  13300,  15050, 
and  18000. 

VHF/UHF 

As  communications  con- 
gestion becomes  increas- 
ingly worse,  frequencies 
used  by  communicators  he- 


Frequency  Lists 

A  listener  wfthoul  a  frequency  directory  is  like  a  hunter 
without  a  gun.  Fortunately,  there  are  a  number  of  useful 
guides  on  the  market.  The  new  Federal  Frequency  Directory 
features  more  than  100,000  frequencies,  agencies,  and  loca- 
tions of  US  Government  radio  communicators  using  the 
spectrum  2-420  MHz,  inclusive.  Unlike  many  smaller 
volumes,  this  exhaustive  directory  is  taken  directly  from  the 
unclassified  IRAC  computer  file.  It  is  available  for  $14.95 
postpaid  from  Grove  Enterprises,  Rt.  1,  Box  156K,  Brass- 
town  NC  28902. 

The  popular  Confiderrtiai  Frequency  List  Is  now  rn  its  4th 
edition.  It  is  geared  toward  the  shortwave  listener,  confining 
its  listings  to  4-25  MHz,  It  may  be  purchased  from  Gilfer 
Associates,  PO  Box  239,  Park  Ridge  NJ  07656. 

The  Radio  Communications  Guide  features  hundreds  of 
commonly  reported  frequencies  in  the  shortwave  and 
VHF/UHF  range.  A  copy  is  available  for  $6.95  plus  $1.00 
postage  from  Handler  Enterprises,  PO  Box  48,  Deerfield  IL 
60015. 

For  the  scanner  listener,  two  directories  are  outstanding. 
The  Police  Calf  Directory  has  become  a  classic  for  public 
safety  monitoring.  It  is  regionalized  and  available  from 
Radio  Shack  outlets, 

A  new  scanner  frequency  directory  has  been  released 
from  Electra,  manufacturer  of  the  famous  Bearcat  scanner 
Hne,  Featuring  a  variety  of  VHF/UHF  services,  it  may  be  ob- 
tained for  $12.95  from  Better  Bearcat,  Electra  Co.,  Cumber- 
land IN  46229, 


come  increasingly  higher 
(Grove's  Law  of  Propor- 
tionate Pollution!).  So  it  has 
been  with  shortwave  and 
higher  frequencies  for 
years. 

The  sunspot  cycle  has 
contributed  a  great  deal  to 
motivating  users  to  new  fre- 
quencies, and  worldwide 
skip  now  can  be  heard  up 
through  50  MHz. 

The  30-50-MHz  spectrum 
peaks  in  the  afternoon,  with 
worldwide  land  mobile 
users  of  every  language  (in- 
cluding profane]  populat- 
ing 'low  band/'  as  this 
block  of  spectrum  is  com- 
monly referred  to. 

In  the  United  States,  the 
most  common  users  of  low 
band  are  military  bases, 
paging  systems,  and  state 
public  safety  agencies.  FM 
mode  dominates,  although 
occasional  AM  is  encoun- 
tered. 

Above  54  MHz,  TV 
broadcast  (channels  2 
through  6)  dominates 
through  88  MHz,  with  a 
short  break  between  72-76 
MHz.  A  variety  of  low- 
power  industrial  and  public 


safety  communications 
may  be  found  there,  espe- 
cially in  larger  cities.  The 
familiar  FM  broadcast  band 
is  88-108  MHz  (with  low- 
cost  ''bugs"  popularly  used 
between  86-90  MHz  — listen 
in  on  your  neighbors!). 

Aeronautical  services 
share  the  exclusive  use  of 
the  108-136-MHz  band. 
Aeronavigational  beacons 
(VOR)  dominate  108-118 
MHz;  this  is  why  most  air- 
craft scanners  include  only 
1 18-1 36  MHz/the  active  air- 
to-ground  band.  Emission  in 
this  range  is  always  AM 
voice.  Commercial  carriers 
chat  with  their  home  of- 
fices in  the  129-132-MHz 
portion  of  this  range,  and 
when  pilots  get  bored  (?!), 
they  get  together  on  123.45 
MHz. 

There  stilt  is  some  satel- 
lite  activity  in  the 
136-138-MHz  region,  with 
ATS-3  commonly  reported 
on  135.575  MHz  with  voice 
relays  from  scientific  users 
all  over  the  hemisphere. 

Military  agencies  use 
land  mobile  on  their  bases 
on  each   side  of  the   two- 


73  Magazine  *  November,  1980     143 


meter    band:    138-144   and 
148-150.8  MHz. 

VHF  high  band  is  divided 
into  two  distinct  halves: 
150.8-162  non-government 
and  162-1 74  federal  govern- 
ment. There  are  very  few  ex- 
ceptions within  this  range. 
Mobile  telephone  may  be 
found  from  152.51-152.81 
MHz  C30"kHz  channel  sepa- 
ration); police  and  fire  are 
most  commonly  assigned  in 
the  154-156-MHz  portion; 
ship~to-shore  is  in  the 
156-158-MHz  range  (with 
some  telephone  traffic 
from  boats  to  shore  clus- 
tered near  162  MHz). 

High  band  is  the  most 
populated  mobile  band  in 
the  spectrum,  with  govern- 
ment  services  from  every 
agency  represented  in  the 
upper  portion.  Military, 
agriculture,  FBI,  Secret  Ser- 
vice, VA  hospitals,  Indian 
Affairs  .  ,  .  everybody  is  up 
there.  While  some  sensitive 
intelligence  is  openly  con- 
ducted, most  of  those  voice 


communications  are  en- 
coded or  even  encrypted 
beyond  recognition. 

TV  channels  7-13  occupy 
174-216  MHz,  and  a  few 
navigational  and  control 
signals  may  be  found  from 
216-220  MHz,  but  no  voice 
has  ever  been  reported. 

Above  the  220-225-MHz 
ham  band,  military  aero- 
nautical communications 
dominate  nearly  200  MHz 
of  spectrum!  AM  tactical 
and  air-to-ground  voice  is 
heard  from  225-400  MHz, 
usually  channelized  at 
100-kHz  intervals.  The 
space  shuttle  Columbia 
(Enterprise  will  no  longer 
fly)  will  use  259-7  and  296.8 
MHz  as  UHF  backup  while 
in  flight.  Air  Force,  Navy, 
Coast  Guard,  and  Navy  air- 
craft use  this  band  con- 
stantly. 

While  AM  is  the  operat- 
ing mode  almost  exclusive^ 
ly,  the  new  FLEETSATCOM 
military  satellites  may  be 
heard    using    FM    in    the 


240-270-MHz  portion, 
shared  with  air-to-ground 
AM, 

If  you  like  beeps  and 
whistles,  you'll  love  400-406 
MHz.  It  is  used  for  satellite 
telecommand  and  environ- 
mental/metero logical  te- 
lemetry, such  as  radiosonde 
balloons.  You're  welcome 
to  listen,  but  polar-bear 
tracking  satellites  rarely 
QSLI 

We  won't  discuss  the 
406-420  MHz  band  because 
there  is  a  lot  of  sensitive 
federal  government  stuff  in 
there.  Don't  listen,  or  you 
may  hear  all  manner  of  fas- 
cinating things.  Naturally,  I 
never  listen  due  to  a  keen 
sense  of  patriotic  duty. 

The  420-4 5Q-M Hz  band  is 
shared  by  hams  and  naviga- 
tional beacons.  Some  Navy 
ships  are  equipped  with 
long-distance  radar  in  that 
region  that  would  wipe  out 
everything  in  range  if  it 
wfre  used  near  land;  for- 
tunately, it  isn't. 


The  450-470-MH2  band 
has  been  extended  through 
512  MHz  (called  "T-band" 
because  it  was  taken  from 
the  lower  UHF  TV  channels 
allocations).  It  is  also  be- 
coming congested  in  major 
metropolitan  areas,  forcing 
the  FCC  to  consider  adding 
even  more  UHF  space, 

512-806  MHz  still  is 
claimed  by  UHF-TV  broad- 
casting,  with  806-960  MHz 
the  new  land  mobile  fron- 
tier. A  few  assignments 
have  been  made  in  the  large 
metropolitan  areas  with 
varying  degrees  of  success. 
As  costs  come  down,  users 
will  move  up. 

Conclusion 

The  radio  spectrum  is  a 
precious  natural  resource. 
A  full  understanding  of  its 
uses  will  make  us  all  better 
equipped  to  understand  the 
struggles  which  users  out- 
side the  ham  bands  face  for 
effective  and  often  vital 
communications.  ■ 
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Pricei  on  a  wide  variety  of  quaNty  electronic 
products,  tncludfng:  Computer  Peripherals,  I 
Solar  Devices,  Speakers,  Audio  Equipment,  and 
muctt  much  morel  Take  advantage  of  our  25 
years  as  America's  foremost  supplier  of  dis-  | 
coynt  electronics. 

^^^H    For  Faster  Service    ^^^ 
VfSA       Order  By  Phone 

1-617-245-3828 


SELECTABLE 
VOLTAGE 

SOLAR  PANEL 

UNIQUE! 

•  Snap-On   Reflectors 

•  1st  Muftlple  Voftage  Solar 
Power  Supply! 

e  Excellent  Battery  Substitute 
3,  6,  or  9  VDC  @  50mA! 

Cftt.  No.  92C4f64^13 

Attracliye  4'/*  x5^'X  'k"  BiacK  plasUccasa  houses  24 
cr^sci^ni  sliapfld  silio-on  jli^efs.  arrangfed  under  a 
plastic  faceplate  cofi^jsting  of  lOOs  of  bubble  maQ- 
nlflera  which  enlhdtic^  lt\i^  liflt^t  and  insure  flfstiTnum 
cell  psrlo^mance.  in  addclichn,  Iwo  4  x  S"  r^fl^cEor 
panels  III  on  mih^r  side  Of  tlie  case,  {sFml^sr  to  a  tan- 
ning inlrror]  thus  providing  maximum  lig^l  colilection 
and  pa  fief  ■eHicieity  Threo  mlniatijfo  rnrti.  J-acks  are 
iDp  in<iu.ntgd  and  labelfld  3V,  6V,  ^nd  9V,  JuEst  pFuQ 
hnlQ  xt\0  voltage  you  rte-ed^  Delivers  &p  mA  'i^  all 
voltages,  (under  full  sun).  EKceiienl  battery  sub  statute 
In  Ir^rt^jsEor  radios,  sma^l  molci'^  t  lamps,  etc.  Gomes 
w/mini  plug  with  IB"  Insulated  wire  leads  ..  ,  f w 
Less!  Wt:  5o7 

COMPLETECOUPONANDMAILTO--— ■*- 


Po^y  Paks 

P.O.  Box  942, 73 1 1      SOUTH  LYN N FIELD,  MA. 01 940 

Send  jTiB^^  Solar  Panels  @  Sia.8fl  ea. 

Plus  $3  each  tor  Postage  &  Handling 

NAME 

ADDRESS 

CITY ^^ 

STATE 


^P. 


fTka$fM  (iiaf9e: 


Enclosed  is      CHECK,  ;  I  MONEY  ORDER 
I    Charge  my  I  iMASTERCARD  IJVISA 
,    ACCT.   U EXP-   DATE 


iJSend  me  your  FREE  calatag 


/ 


y^  Header  Service — see  page  226 
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G.I.S.M.O.  » 

2305  CHERRY  ROAD 
ROCK  HILL,  S.C.   29730 

Featuring 

ICOM 

cushcraft 


iymmEDK 


Wilson 


Uirsen 


SmMB 


^KENXA/OOD 


ELECTROf^lCS 


DRAKE 


® 


IN  ADDITION  TO  THE  PRODUCTS  LISTED  ABOVE,  WE  ARE  ALSO  FAC- 
TORY AUTHORIZED  DEALERS  OR  DISTRIBUTORS  FOR  B  &  W,  UNI- 
VERSAL TOWERS,  BERK-TEK  CABLES,  BENCHER  PADDLES,  THE  NEW 

CES  DIALER  AND  MANY  OTHER  ACCESSORIES.  OUR  SERVICE  SHOP, 
STAFFED  BY  FIRST  PHONE,  EXTRA  CLASS  TECHNICIANS,  OFFERS 
EXPERT  SERVICE  ON  ALL  MAKES  AND  MODELS  AND  FACTORY  AU- 
THORIZED SERVICE  ON  SWAN,  YAESU  AND  KENWOOD  PRODUCTS. 


73 


THE 

.  GiSMO 
'  GANG 


SERVICE  DEPARTMENT   CALL  803-366-7158 

ORDER  TOLL  FREE! 

800*845«6I83 
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^M^kn^  ^<n  a  VHF/UHF  7M 


^CH^  Sff^tem  ?  7(^itA  m  TOC^^aut  /4utop4ztc^7 


Spectrum  is  proud  to  aib 
nounce  that  we  are  now  sup- 
plying a  wide  line  of  VHP  & 
UHF  Link  equipmertt  such  as 
Fuff  Duplex  Of  Half  Duplex/ 
Simplex  link  transceivers 
and  rack  mount  Link  ReceW- 
ers,  etc.  These  units  are  typi- 
cally made  up  from  our 
SGR1000/4000  Repeater 
Mainframes,  but  they  are 
specially  modified  for  Link 
Transcefver  use. 

SCR200L  Link  Receiver 


LUNK     RECEIVER 


# 


♦ 


Tha  Itnit  urUU  lyptcjily  opvram  crois  ba^I^^  e  g  2M  to  200  MHzl  or  2M  lo  45QMH2  or  vtcevar 
sa,  a(c  Wv noFrnaltv  supply  cofnp^ete ^v^tvms^  mciuii^ng  racN  irtount  Lmik  transcetverst. po&- 
stbl^if  a  miijti  Repeait^  plus  l^Fiy  dtjpl««€rs^  aritenr:^as.  cable,  cabinets,  €lc  Howevar.  we  can 
also  suppty  shielOMf  rem^eFvm  i  transmit ler  suttassembOes  |w/  of  *to  rack  mount  panel),  as 
*en  fts  GOR,  ID  am)  To«c*^  Tgne  Confrol  Boaids,  etc 

Thsfto  Eystsma  sm  ofEdn  u&£rd  10  IfrtK  a  v^ry  rsmgie  mounrajr^-top  R&peafer  (whjch  has  rH3  ac- 
cess to  a  pnone  Ona).  lo  a  sitfl  m  trie  valley  whsre  mere  is  access  ro  a  phone  \tt\e-  The  Auto- 
patch  unli  h  thB-n  Iqcatod  at  the  valley  site,  and  's  "llnhfid  Iq  in&  mountsin-rop  repeater  which 
has-  trornon0oLia  cover ag:«"  r/t^j'eb^  prQVitfing  wrtfe  ^rea  Autopatcfj  serywe!  There  are  aiao 
many  other  apptic^ttoria  for  Link  Systems,  CaN  er  write  us  today  to  discuss  yquf  particular  f&- 
qutramenEi* 


COIUmERCML  MOBILE  Sk  BASE  TBANSCEtVERS  -  For  U.S.  or  Export  IHKarkeis 


(225-240  MHz  Commerciat  Export) 


Very  attractive  woodgrain  housing. 


PCL250  30W, 
Min.  Mobile 
Unit 

•  136-174  MHz  &  220-240  MHz  (450  soon). 

•  6  channels.  PCL300  30W.  Base  Station 

•  0.35  uV  Rcvr  •  Built-in  AC  Power  Supply. 

•  8  Pole  Crystal  Fitr.  •  Front  Panel  Status  Indicator  Lights,  fBusy,"  Xmit.  &  AC 

•  Beautiful  Audio— RX  &  TX.  •  "Super  Rugge<r  Houstng.  Sohd       Power.) 

•  Very  Reasonable  Price!  1/8"'  TM.  Aircraft  Aluminum!           •  Optional  Rcvr,  Scanning  Function  Available, 

^FCC  TYPE  ACCEPTED--  PARTS  21.  fli;  90^     /€ef  Oe^e^tea^  in  tOW   7^W    ^efi^eaU^  ? 

SPECTRUIU  COn/IMVNiC/kTiONS 

^jamm€tCi^  S*£M*e£44  15adcA       Writ*  or  ctit  for  OmU  Sh*ats,  prices,  #tc.  «  fipoft  o^dtrs  — Co/rr«cf  out  InumMUonmt  0*pt. 

T>taiet  ^t€ftii^tmA   ^m^died      10S5  W.  Gtrmantown  Pk.,   Dept  S11  •  Nonistown  PA  19401  •  (216)  631-17t0 


RTTY 

Demodulators 


•  •«••• 


WIDE      ^5N      F*at  I  lair       une  i  "•«■;  qh 


O-'it    o 


nfV     J    HMI    I    4Ji.    I     V^     J    NUm-    IWnBrs  ]  SLpw  I'-Oh     jLdCAul  $*'4CE  l3Ff 


rttk  tfrda 


$449.  00  Ham  net 


FSK-1000 


T.M, 


Here  is  no  compromise  design  and  construction: 

•  Unparalleled  selectivity  achieved  with  sophis- 
ticated limiterless  design  utilizing  uftrasharp 
active  filters  and  decision  [evel  correction  cir- 
cuits 

•  The  most  flexible  interface  system  available  to 
computers  and  high  voltage  loops 

•  Built  in  170  volt  loop  supply 

•  Selectable  bandwidths  of  55  and  100  Hz.    (copies 
110  Baud  ASCII) 

•  Continuously  tunable  shift  coverage 

•  Rugged  construction  -  commercial  quality 
throughout 

•  Full  complement  of  rear  panel  connectors  for 
easy  interface 

•  Keyboard  activated  switch  for  break  in  operation 

•  Individual  tuning  meters  and  LED^s  for  quick, 
accurate  tuning 


ai  FSK-500 


T.M. 


$197.00  until  Nov.    1,    $229.00  after 


Order  direct  on  Visa  or  MC 

700  Taylor  Road 
Columbus,  Ohio  ^3230 

TM.    Call   (614)    864-2464 


This  RTTY  demodulator  is  designed  for  computer 
interface  but  is  a  fine  stand  alone  unit: 

•  Easy  computer  interface  with  RS-232  or  5  volt 
logic  signals 

•  Three  shift  coverage  without  straddle  tuning 

•  Selectable  bandwidths  give  you  optimal  Baudot 
or  110  Baud  ASCII  copy 

•  Input  bandpass  preselector  using  active  filters 

•  High  voltage  loop  keyer  output 

•  Autostart  built  in 

•  Three  shift  AFSK   keyer  plus  narrow  shift  CW  ID 

•  Fully  wired  and  tested:     ready  to  copy! 

•  The  FSK-500  is  the  best  demodulator  available 
for  under  $500.00   [Except  for  our  FSK-10001) 

•  Positive  tuning  with  meter  and  LED's 


^ 


V 


SIMPLY  THE  BEST! 

FOX  TANGO  FILTERS 

YAESU-KENWOOD-DRAKE-COLLINS-HEATH 


Whether  yourSSB  rig  is  old  or  new, 
there  is  no  easier  or  essentially  less 
expensive  way  to  signlftcantly  up- 
grade its  performance  tlian  by  improv- 
ing its  IF  passband  filtering.  FOX  TANGO  filters  are  made  of  specially' 
Treated  high-Q  quart?  crystals,  affording  excellent  shape  factors  and 
ultimate  rejection  exceeding  80  dS  They  are  custom  made  for  drop-in 
mstdllation:  matcfiing  perfectly,  both  pfiysicallv  and  electronically.  Our 
Diode  Switching  Boards  make  possible  (now  or  in  ttie  future)  the  addi- 
tion of  a  variety  of  switch-selectable  lilters  affording  superior  variable 
bandwidth  without  the  need  to  buy  an  expensive  new  model,  tf  you 
want  the  best  tor  less,  you'll  buy  FOX-TANGO  Jusf  tell  us  the  band- 
w^dttl|s)  desired  far  your  make  and  model. 


*DI0DE  SWITCHING  BOARDS  available  to  permit  1,  2  or  more  filters 
than  those  for  which  manufacturer  provides  room.  SPECIFY  make  and 
model 

Single-filter  type:    $12  Airmail  postpaid  worldwide. 
Dual-filter  type:     $21  Airmail  postpaid  worldw/ide. 

Florida  residenlsddd  4%  is^ies  la^i        (FOREIGN  ADD  $5  per  tifcter) 

Dealar  inquiries  Welcomed 
Visa/MC  welconned.  Money  back  if  not  satisfied. 
BROCHURE  ON  REQUEST 
G^FT CERTIFICATES  AVAiLABLE 


VISA 


8-POLE  FILTER  BANDWIDTHS  IN  STOCK 


GW  (Hz) 


S5B-AW  (ktfz) 


w 


o* 


4«l 


YAESU 


*f-T-l01/F/FR40l 


S55EACH 


•FT-3OI/FT-7B/620 


*FT-^I/101ZD/I07 


FT-40t/560/570 


FT-2IM}/TEMPO  I 


KENWOOD 


$55  EACH 


•2nil  IFSt25 
lOf  R-B20  only 


fl-4C 


GUM  Broad  1s1  tF  Superior  Shape  Factor/Ult  Rej  $65  \t^  \i^ 


GUFTNaimw  1st  IF 


2nd  IF 


+  pcb  w  £w  retays  S9Q 


Plug  In  typfi 


j  GUD  Prodyci  DetBCtor       pcb  w  relay  doubts  M 


ISS 


anted  type  $30 


FOX-TANGO  CORP 


Box  15944S,  West  Palm  Beach,  FL  33406 


^  323; 
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...  at  last . . . 
pour  shack  o rgan ized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$16450  S-F  RADIO  DESK 


t^ 


Deluxe  "Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation 

FINISHES:  Walnut  or  Teak  Stafn. 

FlcrorSpac^:  29''  Wide  by  30  '  Deep 

Additional  Inrormaiior  on  Request, 

Checks,  Money  Orders,  BankAmerrc^rd 

and  Master  Charge  Accepted. 

RO-B.  Cul^/er  City.  {In  Cailf,  Add  6%  Sales  Tax.) 
DEALER  INQUIRIES  INVITED , 

S-r  Rmchleur  Radio  /trvKe# 

KEYSTONE  AVENUE  ■  CULVER  CITY,  CALIF.  90230  —  PHOWE  <213)  837-4870   ^ 


SI 


Also  Avaifabie  .... 
Ffoor  Space;  5i"  Wide  by  30"  Deep 
SI  32.50 


i^65 


I 

CENTRAL  NEW  YORK'S  MOST  COMPLETE  HAM  DEALER 

DRAKE 
ICOM  MJUkMHyiaiSPMl       TR7'DR7 

IG-720 


^  -r.  ■,i^LL*L^arXr^^. 


VAESU 


ROBOT 
BOO 


KENWOOD 
T5630S 


m-* 


FT707 


Featuring  Kenwood,  Yaesu,  Icom,  Drake^  Ten-Tec,  Swan,  Dentron,  Alpha,  Robot, 
MFJ.  Tempo,  Astron,  KLM,  Hy  Gairit  Mosley,  Larsen,  Cushcraft,  Hustler,  Mini 
Products,  Bird,  Mirage,  Vibroplex,  Bencher,  Info-Tech,  Universal  Towers, 
Call  book,  ARRL,  Astatic,  Share.  We  service  everythmg  we  seitf 

Write  or  call  for  quote.  You  Won't  Be  Disappointed. 
We  are  just  a  few  minutes  oft  the  NYS  Thru  way  (1-90)  Exit  32 


ViSA 


rtstsftt  (;b»)Cj* 


OUT  OF  STATE   ONE 
CALL  TOLL  FREE 

800-448-9338 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 


ORISKANY,  NEW  YORK  13424 
N.Y.  Res.  Call  (315)  337-0203 


Warran  -  K2I XN 
Bob-WA2MSH 


I 

■ 

I 


Microcraft's  New  Morse-A-Word 


Eight  ctiaracter  moving  display. 

Built-in  code  practice  oscillatot. 

Excellent  for  learning  Morse  Code. 

Complete  —  no  CRT  or  expensive 
extras  needed. 

Decodes  auoio  CW  signals  from  your 
receiver's  speaker  and  displays  letters, 
(lumpers,  punctuation  and  special  Morse 
characters  as  the  code  is  received. 


•  I  I  1 1 


I 

■ 

I 


Mopsf:-4  •  woflo 


L.  0 


-WORLS 


7M<£^ii€^ii^ 


MORSE-A-WORD  Kit  With  4  character  readout  ,..,,.... 
MORSE'A'WORD  Kit  with  8  character  readout  ....,..., 
MORSE-A-WORD  wired  &  tested  wJth  6  character  readout 


JV3AWK-4    $149.95 

MAWK-8    $169.95 

MAWF         $249.95 


Send  check  or  money  order.  Use  your  VISA  or  Master  Charge^  Add  $3,50  shipping 
and  hendling  for  continental  U.S.   Wisconsin  residents  add  4%  State  Sales  Tax. 

Corporotion   *^^^   TeJephone:  (414 »  241  8144 
P.    O.    BoK    5t3G,       ThiensvMIe,    Wisconsin    53092 


1 


-<affii>^^-^ 


i 


i 


■i^^ 


-^_ 


i 


•^-CMJ*^ 


PRETUNED  *  COMPLETELY  ASSEMBLED  - 
OMLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  7  BANDSI  EXCELLENT  FOR  CON* 
GESTED  MOUSING  AREAS  -  APARTMENTS 
LIGHT  -  STRONG  ^  ALMOST    INVISIBLE? 


FOR  ALL  MAKES  &.  MODELS  OF  AMATEUR 
TRANSCEIVERS        -  TRANSMITTERS      - 

GUARANTEED  FOR  2OO0  WATTS  SSB 
lOOO  WATTS  CW  INPUT  FOR  NOVICE  AND 
ALL  CLASS  AMATEURS! 


COMPLETE  AS  SHOWN  with  90  ft.  RG58U-52  otim  leedline,  and  PL2S9  connector^  Insulators.  30  ft 
30O  lb.  test  dBCi-cn   end  supports.     ctJiter  connectnr  with    built  Irt     llohtnlnB    arrester  and  static  tiiseharge  - 
melded,  sealed,  wftHtherprodf,  r«sonant  traps  r'X6"-you  just  switch  to  hand   desired  for  «xceM«rYt  worldwide 
opefatlofi  -  transmitting  and  recievlng!  LowSWR  over  atl  hands  -Tuner*  lisually  NOT  NEEDED'  Can  be  ujed  as 
Inverted  Vs  -  supers  -  in  attics,  on  building  tops  or  narrow  lots  ,  The  ONLY   ANTENNA  YOU  WILL  EVER  NEED 
FOR  ALL  DESIRED  BANDS  -WITH  ANY    TRANSCEIVER  -  NEW      '  ^  .^  - 


EXCLUSIVE!  NO  BALUNS  NEEDED! 


e0-40-20-15-10-6  metep-2  trap--*104  ft.  with  30  f  t.  RGSeU    -connector-Model  998BUA  .  .  .  S69.9S 
40-20-15-TQ  meter-*-  2  tpgp  —54  ft.  with  90  ft.  RGSaU    -  connector    -    Model  lOOISUA  ....  $68-95 

20*15-10   m4t*P  —    2  tr*p  —  26ft.  with  90  ft.  RG50U    -  connector  -    Model  lOOTBUA .  .....  ^67.95 

SEND  FULL  PR^CE  FOR  POSTPAID  INSURED  DEL  IN  USA.  (Canada  is  $5.00  extra  for  postage  -  cleficaE- 
customs  etc.)or  order  using  VISA  -  MASTER  CHARGE  -  CARD  -  AMER  EXPRESS.  Give  number  and  ex. 
date.  Ph  %30&-236-5333  9AM  -  6PM  wveek  day*.  Wt  ship  in  2-3  days.  ALL  PRICES  WILL  INCREASE  .  . 
SAVE  -  ORDER  NOW!  All  antennas  guaranteed  for  1  year.  10  day  money  back  trtal  if  returned  tn  new  condition! 
Made  in  USA.  FREE  INFO.  AVAfLABLE  ONLY  FROM 

WESTERN  ELECTRONICS  Dept  A7  11      *^^^         Kearney;  Nebraska,  6a©4T 


You  can't 
tell  the  players 

without  a 
scorecard! 


Order  today! 

NEW  1981 

RADIO  AMATEUR  CALLBOOKS 

READY  DECEMBER  1st! 

The  latest  editions  wiM  be  putjiished  soon! 
World-famous  Radio  Amatetjr  Call  boo  ks, 
the  most  respected  and  complete  listing  of 
radio  amateurs.  Lists  caiis^  license  classes, 
address  Information.  Loaded  with  special 
features  such  as  call  changes,  prefixes  of 
the  world^standard  time  charts,world-wrde 
QSL  bureaus,  and  more.  The  U.S. Edition 
features  over  400,000  listings,  with  over 
100,000  changes  from  last  year.  The 
Foreign  EdHion  has  over  300,000  listings, 
over  90^000  changes.  The  new  1981 
Callbooks  will  be  available  on  December  1, 
1980.  Place  your  order  now. 

Each      Shipping      TDl:al 


D  USCaUDook 

D  Fcmign 
CaJiboak;" 


$17.95    $2.55    $20.50 
$18.95    $2.55    S19.50 


Order  both  books  at  the  same  time  for 
$37.45  including  shipping. 

Order  from  your  dealer  or  directly  from 
the  pubfisher.  All  direct  orders  add  $2.55 
for  shipping.  llJInois  residents  add  5% 
sales  tax. 

SPECIAL  LIMITED  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  $2.50  postpaid 

Pegasus  on  blue  field,  red  lettering.  3 "  wide  x 
3''  high.  Great  on  jackets  and  caps.  Sorry,  no 


call  letters. 


t^fii 


ORDER  TODAY! 


RADIO  AMATEUn 

ca 


llboolc 


INC, 


Dept.      B 

925  Sherwood  Drive 

Lake  Bluff,  I L  60044,  USA 


i^  R&ader  Service—see  page  226 
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ttHS^ 


230 


1S0O 


woe 


200 


10 


20. 


zQOr^ 


'm 


-SM 


"^iSmT^ 


^   ^ 

» 


BECKMAN 

3y2 -DIGIT  MULTIMETER 

MODEL  TECH  310 

COMPLETE  MULTIMETER  CAPABILITY: 

DC  VOLTS:     100  uV  TO  1500  V 

AC  VOLTS:     100  uV  TO  1000  V  mis 

RESISTANCE:    0.1  OHMS  TO  20  MEGOHMS 

DC  CURRENT:     100  rtA  TO  10  A 

AC  CURRENT:    100  nA  TO  10  A 

DIODE/SEMICONDUCTOR  TEST  FUNCTION. 

CONTINUITY  FUNCTION  -  INSTA-OHMS  [TM], 

COMPLETE  OVER  VOLT  ACE  PROTECTION. 

LOW  POWER  OHMS  IN  ALL  RESISTANCE 
RANGES. 

FULLY  EQUIPPED  WITH  THE  FOLLOWING: 
9-VOLT  BATTERY,  A  SPARE  FUSE,  SAFETY- 
DESIGNED  TEST  LEAD  SET,  OPERATOR'S 
MANUAL  AND  BECKMAN'S  FULL  ONE-YEAR 
WARRANTY. 

OPTIONAL  ACCESSORIES  AND  PRICES: 

TECH  310  DIGITAL  MULTIMETER $140.00 

DC-202  DELUXE  CASE  , , .  .24.00 

VC-201  VINYL  CASE .10.00 

DL-241  DELUXE  TEST  LEAD  KIT 10.00 

TL-242  TEST  LEAD  SET  I  AS  SUPPLIEDl  < .  .6,00 
RF-221  RF  PROBE    .,-,,. .35.00 

LaRUE  ELECTRONICS 

1112  GRANDVIEW  STREET 

SCRAN  TON,  PENNSYLVANIA  18509 

PHONE  [7171343-2124 


The  new  GaAs  FET  preamps  improve  dynamic  range  up  to  10  times 
over  standard  FET's,  and  up  to  1000  times  over  bi-polar  amps! 


^43 


tntroducing  the  new 


LUNAR  PAG  PREAMP  SERIES 

Designed  especiaily  by  Louis  N.  Anc/aux  WB6NMT,  for  repeater 
operators  and  those  working  low  noise,  weak  signal. 


\ 


IttCREDrtlE  LOW  KF  ,5  d8  TTP1CAL 
By  ripli£inq  fiur  pr«s«fli  front  and  ^mmf  um\  w\h 
a  iiw  LiMr  PAS  pre  imp.  Mnt  gE^eri^etf  h<f  votir 
•qiipatft  fi  rtditced  s&  your  mun  hm^iiUoit  u  lAt 

Naw  fo«  cm  |el  1{K}'i  c«p|  ol  sifniU  jffiu  wtrt 

mOfl  TIMES  IMFROVtMENT  IN 
1  SIGNAL  HANDLING  LlVELS 

'/  f  fi       In  idditioi  tQ  relucivg  whk  U%un.  ilit 
f  \       «ew  Liftir  PAG  pre  imps  prtvidt  high 

/,       riyiiBle  rii|i.  Hit  i  lt|b  sver- 
Id  id  capabilHf  .  .  .  ip  It   I0DO 
limts  irtiprdvem«nl  m  tigm!  hin- 
diUg  Uveli  ever  di  polir  pre- 
i      IMpS.  Np  iDngtr  cm  jfour  ^ifj 


lit  ger  c  rune  bed  bf  fix  tern  it  ligiili. 

FIDVEK  PE^FQflliANCE! 

Ai  Lbi  Auguit  SO  t^tniMl  Stiltt  Vltf 

ctiilereace  it  Culitid*  Spr^igi,  our 

ntw  PliE  144  lad  220  |triimp£  wm  I  be 

tf  cMlHl  wili^  ihe  tni^iiig  low  NI  t^g 

ire  t1  2  it.  Hd  etber  putPfi  ciai 

cisie! 

INSTALL  A  NEW  PAG  FREJUiP 

IN  yOUR  REPEATER 

ti  incLfcise  foitr  uftiitlvitf  wt  dyaairiic 

riBie  and  ti  ritfti£t  laltfrnDdulaUc^i 


TYPICAL  PERFORMANCE  PA  COMPARISONS                | 

de 

dS 

dBm 

G 

WF 

1  dB  Comparison 

PA  144 

10  de 

1.3    dB 

4-1     dBm 

PA0U4 

22  d8 

1.3    dfi 

■1-1     dBm 

PAG  144 

26  de 

D.2    dB 

+  12  dSm 

PA  220 

9  dB 

1.g    dB 

+  1     dBm 

PAD  2  20 

19  dB 

U    dB 

+  1     dBm 

PAG220 

24  dB 

0.2    dS 

4>11  dBm 

PA  4  32 -2 

16  dB 

1.5    dB 

>20  dBm 

PAE432-S 

18  dB 

0.95  dB 

-20  dBm 

PAQ432 

18  dB 

0.50  dB 

+  11  dSm 

Other  speciMl  mnd  commeraat  preamps 

stto  sif6it»bfe. 

^v^vrt^ 


2785  KurU  Street.  Suite  10 

San  Diego.  CA  92110 

Telephone:  (714)  299-9740 

Telex:  181747 
Louis  H.  Anciaux,  WB6NMT 
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ermanttWn 
Amairar 

Supply. 
Inc. 

MEMPHIS,  TENNESSEE 


NO  MONK€V  BUSIN€SS1 

(A}  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1^800  238-6168 

fN  TFNNESSEF,  CALL  901-452  4276 

MONQA  Y-  SA  JURDA  Y  8:30-5:30 

FOR  YQURSPEdAL 


Writer  3202  Summer  Ave,,  Memphis,  Tennessee  381 12 


MORSE  CODE? 


^99.95 

INTRODUCTORY  PRICE 

THE  NEW  AEA 
MODEL  MT1 
COMPUTERIZED 
MORSE  TRAINER 
MAKES  MORSE 
CODE  EASY  AND 
FUN  TO  LEARN. 


^V¥"HVif*n9^Bi 


•  Autamatic  Speed  Increase,  User  May  Program:  Starting 
Speed,  Ending  Speed,  Practice  Duration;  5  Letter  code  Groups 
or  Random  Space;  Common  or  All  Characters. 

•  Precise  Speed  Control  1  to  99  WPM  (Tailor  to  Your  Exact 
Requirements). 

•  24,000  Character  Answer  Book  Available  ($2.00)  For  10 
Starting  Positions, 

•  Random  Mode  For  Practice  {No  Answers). 

KT-1  Computerized  Keyer  With  Atf  Fsatures  of  Above  Trainer  is 
Al^o  Available  in  Same  F^ckaga  For$129M. 

Advanced  Electronic  Applications,  Inc.,  RO,  Box 

2160,  Lynnwood.  WA  98036.  Calf  206/775-7373. 

Brings  you  the 
Breaktnrough! 


RF  POWER 


c^  WArrs  ,^ 


o 


Your  One  Stop  Source  for  RF  Power  Tt^bes  and  Transistors 


CHRISTMAS  SPECIALS 


3-400Z 

3-500Z 

3'1000Z 

4CX250B 

4CX350F 

6MJ6 

12BY7 

572  B 


$  95.00 

95.00 

260,00 

45-00 

78,00 

4.50 

1.75 

32.00 


811 A 

6146B 

6146W 

8122 

8236 

8877 

8908 

8950 


$   10.00 

6.00 

14.00 

76.00 

22.00 

300,00 

6.50 


RF  TRANSISTORS 


2-30  Mhz 


RF23,RF13  (RFG)  50W 
(Premium  Replacements  for 
RF43,RF33  (RFG)  70W 
(Premium  Replacements  for 
CD2545  (GTG)  SOW 
(CTC)  60W 
(SSM)  60W 
(SSM)  SOW 
<RFG}  80W 
(MOTO)  SOW 


CD3424 

SD1451 

SD1076 

RF85 

MRF458 


12.5V 
MRF450  & 

12.5V 
MRF455  & 

12.5V 

12.5V 

12.5V 

12.5V 

12.5  V 

1Z5V 


13.00 
MRF450A) 

iaoo 

MRF455A) 
Flange 
Flange 
Flange 
Flange 
Flange 
Ftange 


13.50 
14.00 
14.00 
18.50 
17.50 
19.88 


VHP 
150-175  Mhz 


B40-12 

2N5591 

2N6083 

2N6097 

MRF247 

SD1416 


(CTC)      40W  1Z5V 

(SSM)     25W  12.5V 

(SSM)     25W  12.5V 

(SSM)     40WPNP  12,5V 
(MOTO)  75W  12.5V 

(SSM)     70W  12.5V 


Stud 

Stud 

Stud 

Flange 

Flange 

Flange 


RF13,RF23  also  replaces  2N6084-MRF224 


13.75 
8.50 
9.95 
15.50 
33.00 
24.25 
13.00 


UHF 
45Q-512MHZ 

2N5946         (SSM)     10W  1Z5V  Stud  11.95 

MHW71Q-2  (MOTO)  13W         12.5V  Module  19  db  Gain  54.00 
CM60-12A    (CTC)     60W         12,5V  Flange  42.95 


MINIMUM  ORDER  Smoo 
CAiL  TOLL-FREE  S0O-S45-2323  (K.Y.  Stalfl  519.536-8868) 


RFGcdiLLtd. 


100  MwTlcfc  Roid 


i^342 

RockvJIJfl  Cvrttri,  N*w  York  11570 
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Arise  and  subscrfbc  to  80  WICROCOMPOTIMG,  Ihe 
newest  and  fastest  growing  micracompyter  magazine.  This 
IS  full  of  news  at>out  programs,  acGessories  and  theory  on 
the  world*s  largest  scHing  computer,  the  TRS-80*. 
Definitely  beginner  level  and  includes  lots  of  program 
lisiings.  Find  out  what  all  the  fuss  is  about. 


Pftymenl  enckssed  I. 
VISA  .jj^ 

Card     * 


ORcimnl 


AE 


.^Bl  me 


ClZiswesfdrf  10 

C24  ii$ti«  tor  *30 

JL36  iuuu  for  145 


Interbank  #. 
Signatuje_ 
Name  ^ 


Exp*  date_ 


Handful 


Address 
City 


State 


^p 


1  m 


microcomputing 


Ptea$e  aHow  6  Ld  8  weeks  for  delivery 

Canadian:  E  yr.  only/ 520  in  U.S.  Fimds 

Foreign:  t  yt.  only /^ 28  In  U.S.  FutJids 


>  P.O,B.  981  •  Farmmgdale  M.Y,  1  1737 

*TRS^fiO  is  a  Irodem^rk  of  Tandy  Corporation. 


30NB6 


POWER 


Gm  ftm  Itw  $itmti  1  9ttvp  ng  ii«l  pantft  tn 
Mmmf  •  pMiit  2%  '^#1  i^ifiui  Hik  vnlt  twi" 
mtm  V*  tf*n  i*lvt  MferiiMf  Ht  i«  ^  200  m^- 

U«C«a'i  IMH  tCOtS  •!  .iiil  bf  ^  tetfff 
Iwii    KtmiBBd    llil«»t«    Slvdad    MIim 


•  J  w  7  witr 

•  H^fv^c  a4  iwvB  i*^  Mri  tiaa  7tl 

IC-U  «r  Yicu  FT  TUTU  ■  lh«k  kill»f  un 
Iflni-fwifVf  iBflrft 

•  Ohdf  f  »4  95  itSf  f»  t«  300  .wr  Art  I 


Available  no^^  from  yoyr  local  amateuf  radio  dealer  or  order  direct: 

wOm,  €WIi  Box  219.  Prospect  Heights.  fL  60070 
PRODUCTS  CORPORATfON  S|»  (312)  870-8060 


encounter 


Dateline  Dayton  Hamventlon  . . . 

To  demonitratft  lh«  t«l«ctivtty  of  our  Marfc  3CR  nprnrntmr  wt  keyed  a 
trintmttter  15  KHz  oft  frequency  and  aet  It  directly  tgalnat  the  r#cef¥er 
input.  Our  Mark  3CR  didn't  e¥en  notice  the  cloae  encounter. 


Sure  the  Mark  3CR  can  withstand  severe  interference. . 
it  uses  both  crystal  filtering  and  double  conversion. 
And  that's  just  the  beginning.  Its  performance  contin- 
ues with  a  transmitter  that  meets  commercial  specs 
plus  a  microprocessor  controller  that  gives  you  39 
functions  and  13  Morse  messages.  For  peak  perform- 
ance have  your  own  close  encounter  with  a  MarkSCR  / 
Repeater  or  Mark  3C  Controller. 


49 


call  or  write  for  •peclflcatloni 

MICRO  CONTROL  SPECIALTIES 

23  Elm  Park,  Groveland,  Ma.  01834 

(617)  372-3442 
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8  0   0 


2  2   8 
4    0  9    7 


kJli^  fUjt.  d€nt^^    ii/it^  d4^  A/pMuff 


ALPHA  76A 

Two  8874  Tubes 

L5  KVA  Heavy  Duty  Transformer 
2.5  K.W.  PEP,  1  K.W.  CCS  Average 
Efficiency  better  than  60% 


ALPHA  374 

With  "No  Tune  Up"  convenience 

Instantaneous  band  switching 

2+K.W.  PEP 

Two  8874  Tubes 

1000  watt  DC  "No  Time  Limit"  Power  Supply 


ALPHA  78 

The  new  Alpha  78  combines  the  best  features 
of  all  previous  ALPHA'S:    More  quiet  brut  power 
than  the  original  Alpha  77—  A  new  "no  tune  up" 
system  even  better  than  the  37 4A  —  and  the 
same  superb  QSK  system  used  in  the  Alpha  77DX* 


<!aztj^d€^^ 


ANTENWAS 


CUSHCRAFT 


ATB  34 
ATV4 
ATV  5 
ARX  2 
A-3219 
A  214B 
A214F8 
A228FB 
A  147  11 
A  147  22 
ARK -450 
A  144  10T 
A  144  20T 
A^32  20T 


4  t  leitient    Tribanci  Beam 

40  10  miT    Trap  Vertical 

SO  10  rnrr  Trap  Vertical 

2  ir%xr  "Rmc)o  flange" '" 

19  E  lernftni    2  rrHi   "Booniet"' 

14  E*e*T«(rit  2  rnt*     "6oonrie»" 

14  Etement  2  mtr  ^  M   " "Boomer" 

2S  Element  2  rntr  f- W  Power  Pack 

1 1  Elernetii  2  mtr  F  M  Bea"i 

22  E  Jernent  2  fur*  F  M  Powet  Pack 

450  WH/  '*Rmgo  Rantiet " 

10  Element  2  *ntf     "Oscar"  ant 

20  fciemefTi  2  iTiir    'Oscar'"  am 

20  tiemcrtt  432  MH/  "Oicar"  am 


5  219  95 
34.95 
89  95 
32.95 
/4  95 
&6  95 
56.95 
179  95 
32  96 
9535 
32  95 
39.95 
5695 
49  95 


LOWEST  PRICES  IN  THE  COUNTRY  ON  ANTENNAS 
HY-GA1N  -  CUSHCRAFT  ^  MOSLEY  -  HUSTLER 


HY-GAIIM 

Raffular 

Spsciai 

THM>XK 

^up«f  Thundiirbfrii 

t329  9& 

1 2^4.9  a 

TM3HK:} 

It'    to  IS-^OM  bvvn 

227  S^ 

iM.ftfl 

TM3U« 

341    lOl&;OMte*iti 

imsG 

i».m 

Mv  OuM 

J«4    10^15  ^OMOmkI 

21*  m 

?{».«& 

70UJ, 

!i«4     'Long  Jtihn"  ?QM  twam 

329  36 

■J  39. #5 

lUUl 

»«i      Lflng^hp'    154^  tw*m 

199  95 

14»*« 

1«ttA 

%  «l      Lanq  ^hn '    10M  EHtm 

1?9  96 

MI.K 

j^mm. 

4«t   TOMlicBin 

249  95 

1BB.H 

2tMiiKfi 

&•<   conwvitDn  ka 

99.96 

7S9& 

lUSA 

l*l      iMItMMTI 

S9  9& 

79  86 

ISJft* 

Id   lOMbtJun 

74  9& 

&fl9fi 

«t«A 

2t»  40Mb*wti 

33S9& 

ia9  9S 

•MW 

Btfi^  riH  iHHn  antennH 

15  S 

1599 

tHAIKl 

Ji*»    <0  t!i?OWde-Pi 

M9  9S 

119  9S 

1«HT 

^  TQi«tr  0C»  TOM  Mfrtncw 

1359  95 

i;ffi9  96 

IftAVTAV*. 

tOIOH  Tfv«w^i>ui 

10&9i 

S4  96 

t4Avg^wv 

mttm  Trv  wn»Ga< 

G9  95 

S7CD 

IJAVO 

^  10M  Ttm  VV1KC4I 

4?  95 

Mje 

1«flMQ 

H|»f  «tounta«||*rht  t«eftiC*i1 

33  95 

?9  9& 

MH 

MIQU  TrlCdOi*4»l 

IDS  96 

«9» 

ZBDO 

W-40k«T'»iM>WHn 

^9& 

49  95 

mm 

(J  p     ^^  T^wn 

1i«9& 

99  9S 

joa 

J  *      4^1i*  ^mti 

15  » 

IM 

S*l   ?4ff1iwttft 

31 3& 

3M 

i«-    ;Mwvn 

39  95 

ltd 

14  41  lu^rn^ 

349^ 

LAI 

Ov^v4  iht^trt^rig  vrrlLtv 

»95 

«* 

THSDX 

5^1  tats  20  M  Beam  269.96 

199.95 

We  Export 

PRICES  SUBJECT  TO  CHANGE  AND  AVAILABILITY 

Communications  Center 


r 


VISA* 


1840  "O"  STREET    LINCOLN,  NEBRASKA  68508        ^i« 

In  Nebraska  Call  402/476-7331 


master  cfiarge 


I. 
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MEMORY  KEYER 

BREAKTHROUGH ! 


/? 


The  remarkable  AEA  Morsematic  memory  keyer 
has  33  fantastic  features  including  two  AEA  de- 
signed microcomputers,  up  to  2,000  character 
memory,  automatic  serial  number  and  four  dif- 
ferent modes. 

Get  the  Facts. 

Learn  the  other  30  features  simply  by  contacting 
Advanced  Electronic  Applications,  Inc.,  P.O.  Box 
2160,  Lynnwood,  WA  98036.  Call  206/775-7373. 


Brings  you  the 
Breakthrough! 


New  Improved  Adhesive 
Mount  for  the  2  Meter 
Avanti  Mobile  Antenna. 

Mounts  on  glass  — 
no  holes! 


=^ 


Receives  and  transmits 
through  glass. 

Superior  performance 
equivalent  to  5/8  wave. 

Superior  radiation  full 
O  mn  i  -  D  ir  ectio  n  al . 


AWGLE 
ADJUSTMENT 


CAPACITY 

COUPLff^G 

BOX 


It's  easy  to  install  —  No  holes  to  drill,  no 
magnet  to  scratch  the  paint,  no  clamps. 
Uses  an  especially  developed  silicone 
adhesive  that  secures  antenna  to  window. 
The  capacity  coupling  box  is  simply  attached 
with  a  special  adhesive  tape  to  inside  of 
window.  Worried  about  crimping  or 
corroding  coaxial  cables?  It's  all  inside  and 
out  of  sight. 
Models  atso  available 
for  220  MHz  and  450  MHz. 

Ses  Avantf's  other  new  wobile  and 

base  3t}tenn-3£.  Wttfs  for  new  cstahg  today-. 

Send  S€it  tof  handfing  and  postage, 


{[  wiatxVt- antennas  ]) 


Avanti  Research  and  Development,  Inc. 

340  Stewart  Ave.,  Addison,  IL  60101  (3121  628-9350 

In  Canada;  Lenbrook  Ind.,  Scarborough,  Ontario  MIH  IH5 


MODEL 


ATV  RECEIVING  CONVERTER,  420-450  MHz 


.^> 


>   TUNABLE- vernier  tuned,  420  ro  450   MHz 

-  HIGH    PERFORMANCE-low  noise  RF  preamp,, 

mosfet  mixer,  rfio$fet  IF  arnp*[Ch3  or  3  Out  J 

*  SELF-CONTAINED -including  power  supply 

*  r  YEAR  WARRANTY 

-  PRICE:    $  BE.^^  lm<tvd&i  shipping.  Add  $  1J5  for 

COD  shipment] 

To  order,  or  receive  detailed  information, 
write  us  or  call  u*  at  1-812-336-4775 

APTROIM 
LABORATORIES     ^. 

PO  BOX  323.  BLOOMINGTON,  INDIANA,  47402 


-looLflLUs-iooi 


I M  STOCK  ISJOW 

INTRODUCTORY 
OFFER 

PLACE  QUANTITY 
ORDERS  NOW, 

SAVE! 

Le^s  Boards  and  Fans,  Assembled  Add  $45.00, 

6  Slots  Populated  with  Connectors 


COMPLETE  S-1QD  SYSTEM 


ALL  NECESSARY 
POWER  SUPPLIES 


*12  Slot  Motherboard 
Ftilly  Terminated 

*30A  of  +8V 
6AQf±16V 

*Disc  Power  Supply 
6A  of  +24V 
5A  of +5V 
1ADf"5V 

*AII  Steel  Frame 


*220VACor110VAC 
50  or  60  Cycle  Operation 

*Low  Voltage  Tap 

*Nylon  Card  Guides 

*CDnnectors  Supplied 
for  up  to  4  Drives 

*OptJonal  Fans  Mount 
Neatly  on  One  Side 


:^ 


DELTA  PRODUCTS        -^357 
15392  Assembly  Lane,  Huntington  Beach,  CA  92649 

(714)  898  1492 
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on  inexpensive  paper  too.  Our  latest  addition,  the  MICROLOG 

companion  printer  for  the  ATR-6800,  plugs  in  directly  for  easy  'hard 
copy*  of  your  QSO's,  messages,  programs,  etc.  XJC^cn  the  tape  interface 
isn't  enough,  our  printer  is  ready  on  keyboard  command.  Complete 
system  for  CW/RTTY:  ATR-6800,  video  and  printer  $2,445,  without 
printer  $1995,  printer  alone  $495.  We're  always  up  to  something  new 
here  at  MICROLOG  CORPORATION.  4  Professional  Drive,  Suite  119, 
Gaithersburg,  Mar>'land  20760.  Telephone  (301)  948-5307. 


MICROLOG 

binovators  in  Digital  Cominumcations 


i^Sl 
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Be  Prepared! 

30  meters  for  the  FT-101B 


Mark  H,  Monson  KB8NO 
1 640  Sun  n  yi  ide  A  ven  ue 
laming  Ml  489^0 

If  you  were  as  excited  as  I 
was  to  find  out  about  the 
new  anrrateur  allocations  at 

WARC,  you  probably  want- 
ed to  be  the  first  ham  on  the 

block  to  operate  the  new 
frequencies.  Unfortunately, 
the  24.890-24.990-MHz  and 


the  18.068-18.168-MHz 
bands  won't  be  available 
for  five  to  ten  years. 
However,  the  10.100-10.150 
-MHz  30-meter  band  prob- 
ably will  be  usable  in  two 
years  or  thereabouts. 

When  I  saw  10  MHz,  it 
rang  a  bell;  that  is  the  same 
as  the  WWV  band  on  my 
Yaesu  FT-IOI  B!  By  studying 
the  bandswitch  and  sche- 
matic, you  will   note  that 


Photo  A,  The  WWV  position  on  the  bandswitch  is  used  to 
cover  10.0  to  10.5  MHz,  which  includes  the  30-meter 
band.  The  11-meter  position  on  the  bandswitch  can  easHy 

be  modified  to  cover  24M  to  24.5  MHz,  which  includes 
the  13-meter  band,  at  a  later  date.  Likewise,  the  160-meter 
position  could  be  sacrificed  to  cover  18.0  to  18S  MHz, 
which  includes  the  17-meter  band. 


there  is  a  WWV  position 
from  front  to  back  on  the 
bandswitch  WWV  has  its 
own  heterodyne  oscillator 
and  crystaK  but  the  receiver 
front  end  and  driver  grid 
tuned  circuits  are  borrowed 
from  20  meters  to  save 
space  and  money.  The 
driver  plate  and  final 
amplifier  tuned  circuits  are 
left  out  to  prevent  transmis- 
sion on  an  unauthorized 
band  By  adding  separate 
tuned  circuits  (i,e.,  trimmer 
and  capacitor)  to  the 
receiver  front  end  and 
driver  grid  circuits,  adding  a 
new  tuned  circuit  to  the 
driver  plate  circuit,  and 
rewiring  the  final  amplifier, 
the  FT-101B  can  be  modi- 
fied to  operate  on  the 
30-meter  band. 

Fig.  1  is  a  very  important 
aid  in  making  the  modifica- 
tion and  locating  the  band- 
switch  wafers.  All  parts 
were  purchased  at  an  aver- 
age local  electronics  store 


I^RQMT 


at  premium  prices  for  about 
$15  00  The  bottom  and 
case  must  be  completely 
removed  first.  You  should 
work  with  the  rig  on  its  top 
with  the  bottom  up  for  the 
best  view. 

TCI 3',  TC3',  andlCS'  all 
can  be  mounted  wherever 
you  can  find  space  for 
them.  I  mounted  them  on 
their  respective  circuit 
boards  (PB1188,  PB1187A, 
and  PB1092)  by  finding  an 
open  spot  on  the  boards 
and  judiciously  drilling  the 
appropriate  holes.  Drill  the 
holes  with  the  rig  on  its  side 
so  borings  don't  fall  into  the 
works.  Use  the  modifier's 
trick  of  drilling  holes  on  the 
edge  or  through  the  circuit 
board  foil  When  you 
mount  the  trimmers,  you 
can  then  build  a  solder 
bridge  to  the  lug  of  the  trim- 
mer for  electrical  contact 
and  mechanical  stability. 
Be  careful  not  to  ding  up 
the    existing    trimmers. 


abed 


e      n      t 


n      h       I 


HEAR 


I       It  I        m 


Fig.  1.  Bottom  view  of  the  SI  wafer  physical  arrangement 
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Photo  B.  Wafers  a  through  i  and  n,  and  PB1188,  PB1187A^ 
and  PB1092  are  shown  in  this  photo.  Note  my  positioning 
of  TC13\  TO',  and  TC8'  on  their  respective  boards. 


Photo  C  Wafers  /,  k,  /,  and  m  are  shown  in  this  photo. 
Note  the  added  tab  in  the  center  of  the  photo  on  SI  I  held 
in  place  by  the  rivet  and  Super  Ctue. 


Likewise,  C43\  C6\  and 
CIO'  all  can  be  mounted 
under  their  respective  cir- 
cuit boards. 

The  receiver  front  end 
tuned  circuit  is  separated 
from  20  meters  by  remov* 
ing  the  jumper  between  the 
WWV  and  20-meter  tabs  on 
S1c.  TCI  3'  and  C43'  are 
then  placed  in  the  circuit  by 
a  wire  to  the  WWV  tab. 

The  driver  grid  tuned  cir- 
cuit is  separated  from  20 
meters  by  removing  the 
jumper  between  the  20- 
meter  and  WWV  tabs  from 
the  20-meter  tab  only  on 
Sle.  This  is  because  the 
WWV  tab  is  very  difficult  to 
reach  — so  lengthen  the 
jumper  by  soldering  on  an 
extra  piece  of  wire  and  at- 
tach this  to  TC3'  and  C6'. 

The  driver  plate  tuned 
circuit  is  not  tied  to  20 
meters  and  WWV  has  a 
blank  tab  on  Sig  Simply 
solder  a  wire  from  the  blank 
tab  to  TC8'  and  CIO'.  This 
tab  is  deep,  but  if  you  are 
careful,  it  can  be  accessed 
readily  with  a  soldering 
gun. 

All  that  is  left  to  do  is  to 
modify  the  final  amplifier 
tuned  circuit.  This  required 
the  most  ingenuity.  SI  I  adds 
extra  load  capacitance  on 
160.  80,  40,  and  20  meters 
by  ganging  the  two  parts  of 
the  load  capacitor,  VC2, 
together.  30  meters  also 
should  be  ganged  together, 


and  alf  that  is  necessary  is 
to  add  a  jumper  from  the 
WWV  to  the  1 60-meter  tab. 

The  only  problem  is  that 
there  is  no  WWV  tab! 
Where  the  tab  should  be  on 
the  SI  I,  there  is  a  lonely 
hole  on  the  wafer  board. 
What  you  do  is  make  a  tab! 
Go  to  your  junk  box  and 
find  an  old  wafer  switch. 
Look  for  a  tab  that  matches 
the  IbO-meter  tab  Then 
break  the  wafer  along  the 
axis  of  the  tab  through  the 
rivet  hole,  freeing  the  rivet 
and  the  tab  without  damag- 
ing them.  Then  take  a  good 
wire  cutter  and  carefully 
nip  the  lip  off  the  end  of  the 
rivet  that  was  under  the 
wafer  until  it  fits  freely 
through  the  hole  on  Sll. 
Ptace  the  tab  and  the  rivet 
appropriately  in  the  hole 
and  check  to  make  sure 
that  there  is  good  contact 
when  the  bandswitch  is 
rotated.  Then  glue  the  rivet 
and  tab  onto  the  wafer  with 
Super  Glue.  Then  jump  ilu* 
WWV  and  160-meter  tabs. 

Finally,  add  a  30^meter 
tap  on  the  tuned  circuit  coil 
and  connect  it  to  the  WWV 
tap  on  Sim  L9,  CI 33,  and 
CI  36  are  temporarily  un^ 
soldered  from  their  tabs  on 
Sim  and  lifted  out  of  the 
way  to  facilitate  soldering. 
The  30-meter  tap  shoufd 
fall  about  halfway  between 
the  40-  and  20'meter  taps 
(i.e.,    just    below    the    nut 


holding  the  last  wafer  on 
the  bandswitch). 

If  you  study  the  coil,  you 
will  note  that  the  turns  just 
beside  the  other  taps  are 
bent  down  into  the  crack  in 
the  ceramic  form.  You  can 
also  do  this  by  placing  a 
small  screwdriver  over  the 
adjacent  turn  and  tapping 
the  screwdriver  with  a  small 
block  of  wood  Then  solder 
the  tap  to  the  coiL  Make 
sure  you  don't  leave  a 
solder  bridge  to  the  adja- 
cent turns.  Then  reattach 
L9,  CI 33,  and  CI 36  to  their 
tabs. 

Your  Yaesu  will  now  be  a 
seven-band  rig.  All  that  is 
necessary  is  to  peak  TCI  3', 
TC3\  and  TC8'  according  to 
the  manual  The  preselec- 
tor should  be  set  around  4. 
Don't  be  fooled  by  the 
noise  in  the  receiver  at 
about  9  on  the  preselector. 
If  you  try  to  tune  and 
transmit  here,  the  driver 
will  go  into  uncontrolled 
oscillation.  Again,  make 
your  adjustments  at  4 
where  the  receiver  will 
peak  to  the  calibrator 
signal-  Use  a  dummy  load 
to  prevent  illegal  operation. 
Performance  seems  as  good 
as  the  other  bands  I  drilled 
holes  in  the  shield  plate 
over  TCI  3'  and  TC3'  to 
facilitate  tuning.  If  opera- 
tion is  restricted  to  Extras, 
then  you  have  two  years  to 
upgrade! 


For  future  reference,  the 

11-meter  band  will  be  easily 
modifiable  to  the  24-MHz 
band.  Probably  all  that  will 
be  necessary  will  be  the  ad- 
dition of  a  different  crystal 
and  adjustment  of  the  het- 
erodyne oscillator.  To 
enable  the  11 -meter  trans- 
mit section,  all  that  needs 
to  be  done  is  to  (1)  remove 
the  jumper  from  the  11- 
meter  lab  on  Slg  that  goes 
to  Sih  and  (2)  remove  the 
jumper  from  the  11-meter 
tab  on  SI  i  that  goes  to 
ground. 

If  you  want  to  get  onto 
the  Ifl-MHz  band,  remem- 
ber that  the  160-meter  band 
used  to  be  an  auxiliary  posi- 
tion on  the  bandswitch. 
If  you  can  sacrifice  the 
160-meter  band  and  you 
understand  and  have  com- 
pleted the  previous  modifi- 
cations, then  with  ap- 
propriate changes  and  sub- 
stitutions you  can  get  on  18 
MHz  also.  You  now  have  an 
eight-band  rigiB 

Parts  List 

TC13'  79-pF  trimmer^  250 
TC3*      volls  dc  {Sprague  ^*Q 

line"  #QTI'31  orsimilar) 
TC8'      40-pF  trimmer,  500  volts 

dc  (Caiectro  AU246  or 

similar) 
C43'      50-pF  silver  rnica,  250 

volts  dc 
C6'        68-pF  silver  mica,  250 

volts  dc 
C10"      68  pF  silver  mica,  500 

volts  dc 
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TUFTS  Electronic  Dcpgrtment  Store^TUFTS 


Industrial 
£  Service 
Equipment^ 

Soldering 

Equipment, 

Accessories, 

&  Other  Ibds 

for  the 
Pr«rfessi(mal 


Model  D550  Heavy-Outy  Gun 
(260/200  Watts)     S24.65 

^-pir-.-r  n ,  ,1  r 'hjiil  nflals  Heavy  gauge  high**ffi- 

,    :  ■■"  r.-MPftfi  cmppe*  lip  "curve's  up  iq 

r«f  in  6  s^conos  Bai:anc#d  piMOl-Qriip 

.    v^  rin  hfti  Fi  >)Qnl3^  to  <  (iiLrminaLte  ttoi^  Conv 


Modfil   620QW  AII-Pufpo9e   Qun 

(uan 00  Watts)    sis.is 

Fingertip  (Tigpist  MlecTian-o^^ighflf  Iswoulptil 
Ifom  thiu  infiiini  heal  oon  i  ha  is  redd  v  IP  solcfcif 
in  Si^aircwisl^  High  fifTicii?n^y  lip  nf  i^ro'iim^ctl 
pLirfl  copper  Ljflhi  I'luintnales  wo**!  Cilirflpni;' 
bfllfln^^+^d  p mini -grip  design  SnMfinn^  H\nl%, 
bcKjS^stt  ir^ciuaed   r^lW  60H;  ?-wirf  rrinl  UL- 


* - 


X 


Model   WTCFN,   ConEroHed-Ouipul 
Soldering  Station    $70, so 

Excbaive  Welt&f  c^oied  loap  lOA-valtage  ck- 
cuif  sytomaEically  CartlrOlKwjJpul  and  tampftra- 
tu*«  in  f^'&9  'R-nqei  eOCTF  TQCTF  and  flOCF 
TerrrBei-giuTt    ■  mnpff  ^f  ch*ngt*ig  iht 

?fiv"^*C'ew    Sift  to*  iC  i:o^a*fin§    Camton 
a^le   lkigr|)vi«sgtif  i>«ric<f  "O'^  iNi^  H^  shielcf, 
ncr"  t3uriiiab%$i^iCcr>6iubCW<;4n3  anc}  >o€hinp 
4*^',  3irt  tm  eaav  ''n*#»cft*«*«|ffackiiiv  Po^c  unit 
^-■"'  t^f^^efnfKir  -'^  case 

j-r--  n.-;"-..T-.p.g;  =■"*  ng  ifont*aifli^  .^5  tray 

*0i  #-  CHCf«invng  ipofi^  *'itfT  ;«- 

trecta.  u  L  'i  tongcoftt  *2W  GO  hi 

SOW  fumislwdwrtft  '  .•'»aeiwdr™»!to  TOT^ 
PTA7   UL-LiSted 


$35^8 


Ideal  l^'pupcff  kii  ffir  me  ouddinQ  i^ecrtnit^an  or 
Ity  genar^ai  us*«  in  ctjui^Oess  er&clfonic  (fib-T 

ULUi*.!"  '     K"i-F'-!    ,'\    i   corni^gcl     CCJnwttniOrvl 
plash  ;     I  ■     ■  j'3§E  tray  arntccw'ifjiin^ 

mtr  fo<tcnwini;2  t}<Q^e^^t^j<^>  duaitly  Vtrine*  And 

■'■fli'iUJIOOlt 


WP25 
ST* 


*;rr«Ji-*,,ti':Y'e<' 


tip  jsorf 

SiVi^**i^  Aiu  Tool 

*■  BtKJt  finvi**  lor  iiOtte^  ?f?*?*» 
4*  Stoaxr:  uhsii'i  Ntose  Pherv  ^^  ^^ 

W(f«  ^  .  .         jltEfwm  tuition  grip 


*3 

#41  CO 


XcelHe 
A^satik 
Series  99 

S&ries  ^*  Service  Kits  anij  SeU 

made  yp  pTi^.  ■us 

biiidM  wh>ch  can  be  used 
inltfrdiangeahlvir^S^riHa  99handltts 
This  saves  ajjaci?  dist^  ulnnost 

(fConcjiTiv 

Ail  blades  are  hign  cafoofl  sreef  iv»th. 

hiflphlv  fidltshed  nitkei  chfO'"--  '  •  -ifi 

fiF -i-fvt  Qfistoi  and  j^'""  *"   -         ^& 

.;«•«  precn^ton  ■  ../ 

si&ei  Hen  head  so-  :« 

prQCijifWfornied  ctsftf -*'  e 

l^fdenect  steei  Piaslac  hii  -  e 

a  uruQue  spnng  oevice  Itia)  ndi^s, 

btaiJesf  1-       !^  p«rmpti  qutct)  Msy 


9dSM  S«rvice  Kir  Sj64,71 


'■  _■'■■'      1''^ 


»>.r,?"-cn  jf^ 


rant*: 


TKX-11  My  Hi- Purpose  Tool  Kit  %3^JQ 
The  #e'taf!iie f<>i  cc^cains  it  oj^itf  iot^sL  p&- 

neatty-  paO^gctl  f^  •"  jkA* 4cii^»  easv  ro  stnre 
case 

Tc<»<  KM  incum 

R 144        ^"  K  4*  n<x»fK}  9^a«  ^crewttriAFer 

R1B4        lih"  M  4'  Royfti  3!«d«  Scewdnvet 

F12S  #1)  F^tli.pi  K  J"  Sct«wdri«t? 

^1 CG  F  Long  Ntso  P  ke*  w  S<«e  CuHef 

4«CG  r  A(jpai!iiErit  W^encH 

S-141  ^'    ■    IV  SfuuDv  Square  Bla^« 

EcTpwrtrivif* 

lOO-X  Wife  5liipp*ir  i  Cut  Adj  ScrewSiaq 

TMi?0  V^"  *  10'  Meifit  Enghsn  T&pe  Role 

7eG  6"Cgmbnia1ii;u*P|im  ChrofTbe  Plated 


Models  WP25  arvd  WP40 
PfofessJonal  Soldering  Irons 

TiK  cdr^tnitniflFi  irtflg  1i1»  noutiJe  coated  lips; 


Higtt  el' 


I    iiiif  i»wvcii  iitv'">a    Lfg+i1 


bfuB  fignuJt  witu  Uiai.k  hc^l  stifOld    Only  f*,f 
loBg.  1^1  £11    1P0V  Ml  fiO  H/  41  Fr 

Cofd  Ul-iisred 

Model         OesCfipVon  Tip 

ST  I    '  „' 


WP4CI 


3f.W 
3-Vd\m  Cotti 


STl    V 


$1G40 


t<3P 


rttn  puna  ueni  'mm  mMt-mmtafnq 


#100 

Aftpiiccmtnt  Mii'ti  «atra  solilvrirtig  ttpi 

Sam*  SI  I^T  Pw*QrlFT  ^ft[T>2^  jron 


Cat  ^ 

ST2 
ST3 
ST4 
ST5 
ST6 
ST7 
ST8 


Tip  &j* 


StngieBat 


99-sa  i9-SiO  %^  .   - 
99^K '  '  .  iwiMjn  B*«ii 


\W^ 


V- 


9SSMW  Servrce  K>t   S84,24    ^^^^  -  ^  ^tn-pmmm  QBiwan  Gnp  Aid'iutt- 

«b>t  'lA/riHieh 

g»-5a  99^11  <».9» Si?  - 'SifCi&v  »*^»^«t!t 


Pi«lfid>et   And   liRt»rcK»nf)|Hitii|^   «Cf»wdriiviir 
and  cudr  and  VMMlf'  viMving  w«n 


9^vi0  -e^MDMn 


Model  DS50PK  Kit 


B-|i'#ce  hE  .  nc^deruig  kii  lcdi|«»ig  Iftt 

ww«llii«  Vfcj^r  Mcx^  0550  fO><tenng  gi«n  m9% 
pi«4id!v«Rf'<«3vveG|iaiperiKp  lOlait^tne^ide?? 

iparti  2  tips.  !3p-CtTang.ng  Hf*ri 

tfuafi.  s-uLas^irig  ant  iDOi-  coni  «reO"40  'clji- 
com  SQider  ana  -^srighf  pteuic  cac'v^^  ra^ 


Mod«l  a200  PK  Kit    121.15 

a-o*-ce  M  include  iMtf  ier  Moffej  g20d  ^J^;  t' 
heaT  sa'dering  gun  wt)  ipr^-^rmed  ra^ppp  t- 
«'''■  •  -^d  oippi'  ■  Z'Crai^"-g 

wfi  -■     .  ^^  i}futfi  iofci..  .y  ^.^  :a3*.  cot.  ji 
6Si40tiqH|irvcof«iald9*  MVi^aiifjj^sXiC  cv 
nq  Ca»9,  PIlA  "So^CtanflQ  HifltE^  t9Dl3«l)tt  ill 


p 


MP  Series  Miniature  Control  led- 
Output  Soldering  Station^    $47,32 

^^oecially  dej^gned  tor  xxif^l^t  Circinl  ^fierd 
iromc  Tttof^     The  ^arricu^  ^/Ugfi^rf  cto^eci  ^^xf^ 

lig«    ftp  iiPVff]«raitiif^  ctf  6^  > 

iddCMd  by  f^angmg  The  p44=n 

vhcone  nibbe  ctnl  tor  «ddi»g  s^^\^  Aim 
IgngCf  tifrr  Hrgft  ifflpacf-fe&ntKftf  r:rjL.n,ng  has 
cion-nf! :  ^  iron  notdet  uii!,'  t^fut\Q, 

wptmge  ar^  f aeaptic*«  Vsnety  &  itp4  aiii4*i»bte 
ksr  fipflCMil  ^ipfiii:ahaiB  S-wiwCGta  130V  80 

MP131  Ut-i<slsd  PomerCordePi  jion  Cofd 
^  Ft 


Moddl  ^OK  Hobby  Kit    $i4^a 

Comee-''  i»if  r^jf  nobbytsts  con&ms.  SP23  Soi- 
[te^n^i  '^srrytng  case  aid  tool  ^a^  mm  6 

STKOlHmg  hoi  kniJt,  w)  cane  burrurig  MfbHi 
sponge  Hoi  iro*^  rei  Soldfifing  a+d  IddI  flqtiaii 


P.O.  Box  27,  Medford.Mossachusefts, 02155 


TEL,  1-617-391-3200 


TUFTS  Electronic  Department  Stare.TUFTS 


Tools,  Parts. 
Accessories 

Diagonal  Pliers 


$6.60 


S7J3" 
$8.87 


'54CG 


5"  P*«T  *(»■  TT«3tf  ttfiW^ 


Needle-Nose  Pliers 


$8.37 

■  ■  ■  ■  '  iflwij  jismtii 
"  '  ,  '  ri:.i;itaiiit)|«  la 
reg:iJlar  longi  notd  pli-tri 


Xcdite 


$8.27 


S7.48 


•UGQ, 

^  ■■■-:-    ■    ctos-a 
qudrrepf 


*66CG 


•S7CG 
$^  I*"  &?#  w 


Long -Nose  Pliers 


S7.33 


S6.35 

'41CG 

viicjgef  J-  pupfi 

$7,92 


-StCG 


$6.37 


Quality  Coaxial  Cable 
for  All  Applications 

•   LOW  LOSS  CABLE  •   NON  TARNfSHING  CONNECTORS 
•    FACTORY  ASSEMBLED,  TESTED  FOR  100%  RELIABILITY 


XST-5  ^  Super-Tru  Tip  (phi Hips 
type)  Screwdriver  Set 


Contains  5  pieces  —  all  PhtN>ps 

:1 


$13.97 


1-^ 


F 


RG58/UType 


-iP' 


$320 


S3J0 


DESCRIPTION 


18"    »fff>9Th  *kin 
UHF  Ce  plyQ« 


APPUCATlOhiS 


S4.10 


$4J0 


an  £nTri  rtii<H 


5   letiigth  cnm 
UHF  CB  plug 


\1'  length  wrih 
UHF  Ci  plug 
A   spade  iLjgs 


U5«d   i%  ^ri;H%  cerdi  f^ 
rrnCMhe-     A     tMlftt 


5111  S*?0l  ♦ 

S4.99 


S4,d9 


S5.49* 


20'  liengfh  wrih 
UHF  Ca  p<ijg 


12    ten^ih  with 
UHF  Cfi  tJ^u^l 


UsffJ  fo  connect  fFTOtsiie 

C6   5*H:s  to    (TUnh     mlFrcir 
guiiB'T   or   tnjrTipar   mouni 
Jinrsnnas  using  spuf^e  lup 
rf}rmhna|ion»    fft    th*     Arv- 
lenna. 


RG  5d/U  Type 


RG  8/U  Low  Loss  Type 


RG  8/U  Low  Loss  Type 


PART 
NUMSEn 


DtSCf^lPTtOM 


^'  length  wJih 
UHF  CB  plugs 
an  both  mr*A^ 


$7.25 


$929 


SI  0.99 


so   lengeh  «irh 

UHF  CQ  pfufti 
on  Esoth  finds 


75'  tangrh  wilh 
UHF  ca  plugs 
on  both  end* 


100   lertgtft  wf^ 
UHF  GB  plug* 


lised  ro  ccMvn«ci  motnle 
CB  sets  lO  irurik    imrfv 
guitfif   Of  fiuntfwr  fnoum 

Cd    plug    ■■rnnniiten    to 
the  tfitenrm 


Used-  whefCi  s^ridiie^ 
diametef  cable  m  raqnir- 
ed  arid  si^nil  lott  i^s  not 
f-rilie;3l 


$4.10 


S8.50 


y   lengtM  wJiti 


30'  length  i^^m 

on  EKWfi  ends 


$14.99 


sai-e7fM?o 
$22.50 


$26.50 


V>  tenglh  Willi 
iJHF  ca  piucT*. 
ort  txil^i  endi 


UHF  ca  plugs 
on  bDih  «nds 


4PPLlCATtOHS 


niocid#  aixi  bate  iiMton 
SWR    VHI  pCFHrCr   ifHHetf 

ouiichv^ 


too    lefig,1h  *ith 
UHF  CB  pikigs 


i      mm 


IJsetJ    TO    connacr    b*Sf* 

Sim  I  on  CB  5BTS  Mh  bSap 

flnlennaB    Wtwre    lost   is 

^'iirjii    rne^a  f'atiiiH  v^tii 

m.l      [i^rrorm     RG     SIS'U 

>  .ir   es     of     the     Mme 
lenglh 


$14.76 


SOS' 44  —  5<|uare  &ia(^ 
Screwdniyef  Set 


Adjustable 
menches 


*  X 


iCCCSt  Ilfl19*«  fMUiV  ifllNlgafa^M  Mil  no*  ^ 

naim  *tiii  quie^  ^inc-hantj  aaiidAnwH  4Ai3 

"AiCO  —  fi'  •flfujff'i    '  ."  opemifMJ 

'4BCQ  -  a-  iiMiylh   "  „-  openmii  ^C    ^[^ 


$6.38 
$6.45 
$7.28 


Wire  Strippers  &  Cutters 

•loo-x    S2.63 


Witii  CufihiQii  Gfi^  Handles 


•mv% 


ffci  una  cidtt'Vi  i^'iis.  CkA  > 


"1CI1  S 


$3.32 


MD3rS 


$4  J  2 


wire  fti;?Qi  Cilrr  adiustmenr  %xwi^  pnil  wcwi  i 
ntowti  «ven  wl^  acrsw  loose  Fjns  ri»  indu  n,i  1 1  a  i 
usa 


T04CG  Wrrc  Stnpp^r  and  Cutler 


S10.08 


LAB  QUALITY  CABLES 

BNC  Ten  Voltage 

1500  vac;  Frequency:  0-4  GHZ;  Impedanco;  50 
Ohms  nomifial;  Cable  Retention  Force:  60  lbs. 
minimum  {RG-SaC/U) 

UHF  Test  Voltage 

1500  vac;  Frequency:  0-500  MHz;  Imp&dance: 
Non  Constant:  Cable  Retention  Force:  60  lbs. 
minimum  (RG*58C7U) 


50  ohm  UHF  Rug  to  UHF  F^ug 


SO  ohm  Wt^L  Ri^  to  UHF  Ruq 


50  otvn  BIVC  Rug  to  &^C  Rm? 


^tO'.  ^51 

Ma.  652 

No . 557 
No.  656 

Na  68? 
No . &&2 


SfHt 

10  fatt 

1  foat 
3  first 
&  feai 

3f«fi 

SfHl 

10  f  *«t 


S  6.52 
S  7.05 
S  S.34 


S 
S 


7.20 
7,72 
a  .24 

9.43 


Si  0,73 


1^  ®1 
No.  667 

Alo.663 

No. 667 

No,  est 

Ns  6&e 

No  661 
No  667 
No  666 


3  feet 

5  f  «T 

10  feel 

1  foat 

3  feat 
5  feec 

3  feel 

5f««( 

10  feet 


S 
S 

s 

s 

$ 
% 

s 
s 


6  52 

7  05 
a.  34 

7.70 
7.77 
9  24 

6.91 
943 


S1073 
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flM€0  STINBER^    VHF/UHF  Antennas 


'TIS)  IRratS^iaO^ 


um^^fMP 


tfcBcmieAL- 


1  '  L 

M^  tirmm  ftawn  WiiHit  *A^ 

i*.iniw>ri«i  .  2S  ui  JD  MW 

Mi^iL'hilnu  S^iiim   Arliiiiiul'iln  Citfmifii 


i  tKi^p^  F  ■  ■  - 
febiimiim  ^uit«  *  Apia 


1ft  *i 

,]J.Biln 


$30.00 


r*fc^<l»i    111    lit      11  IH 


VtCtfCA 

HW1  *i*fm  a*m.  wm*i  ■  «r 

^iKrtAiriih  IQ 14  M  MHr 

I  mi^i^i^ipiii  .  M  *^)o>t 


«ft« 


Twnvii^  fl«1iul 
Hnrtflhi 


139  m  fl 

1>  B  Ifi* 


Tita   ••MhIiI   f<>nf|r   A   fl  1   a   I   3#hiiL«1  li^   pin-  |  n^illi 

fh*  A  if  J  >. 


^«ltoJ^ 


■J 


fifcmtcju.^ 

k                          MM  flM'jCI  '/Ml 

41  HI»ft*»ltPl  1   1    1 

HriW  Criwiii  n*wi>  Midih  AO" 

tliai-irt*irlih                    144  |ri  N||  MHP 

jttiUFHlAfiCi     .         .  ,  liQOiimi 


T  ij|  iiiri^  R^i  h  -L . 
WrrHJH 


mil 

Tl  Uf 

?§.7  itn. 


Iv  hvi  bwn  ai 
urn*  mi'\Mi't. 
rtM  A  JTa.  im 


vj-mm  <j*    ]i  miMi  III     ' -^-w****' \\  \  ^.      «^-!- 


tiKtintAi.- 


7+.?  -fvv  "raFi  H'nunv  i^iJ^  Bviipi  i-TVl'iMi  7  vnirtte  iin|pnn4. 

CE»iT^i>'iJy4i'\lii^r«  [>i  whpri  ■Milchiiy  1i«ni  Pivrurniil  va 
'riiiiMlnp^lW  A  717  iliHh  B^ah  N  BhMMl  in  AfMrJIi  ^n 
iIICpI  (itMliiP-llil^n  4i  1lia  Hm"  1>niP  I  ii  !■  «  rrnl  pn'V 
birl    HiVitl   ifitlN    IIHI^fl  h«ru1ilHM    riH  fl'ilriklld  Liipti  imin 

I  >l    j^  V^^'^ilrirHBfiE  b«Bm  mi  -nna  |iim  ^l#IM^    liiB  hiM   pt^ai  ^B^nw^dil^l' 
y-<4    "^^hi    ukilhli    trjChx^    J.FP.>r^l4    ^m^Mat   H'    1#hHiP    ili>4H1  i^-i  i-      Thl 

■mi  -  ^  . 


tit  rum  ti  AvntxnmtOfH 

Tl^  ptkhmI  ^rinjinr  A  E?  ii  p  iiHhv  rmiAiliii  ati(4i-inaliiiit«  '11  **\i  !  mpi*r 
hpini  ff*iqnHt  Tot  Qfilnnimv  (ipHiiiiniJiH^  Dn-  bcilh  NlMH^i  VII  snlV  rHIull-illU 
nhi  h  HlkliniUIIMI  lllW  tlltl  Ji  tIKMTIFipllMlH]  1>ir^U||l  Ihf  Ul*  «|l  PPcluPin  pNpI- 
IM  itCIIMMU    ED-   U±flit<tllHll'   4u*P  bilMt)  «|»riUiU    «4th    <ia    UiFlflCfl    19    W^lll* 

iMn4  -  wnswiTCMihitJ  fl^ii^uinEpi 

dfi  :;  itirlfii.  IIM  A  fi?  h>M  A  «itlHV«  ilunwiilj  —  niHHahni  \m  tfu'**  m  A 
4«»PTf<prii   'r^ii.  titdkmt  ipM  t<i  |i4l>  —  Otm  ||liiiij  MpiiritirJin|  pariamiinea 
M»*i'n<M*n'  +«i«wanl  imf  ik  aiiiinJ  ■*  t^nwlBn  1ilii«i4|h  1^  h4*  i**  Ew  '^■4* 

iiwi  Ita  ^l^^#  wi«  VTIM»4(  l-OQ  1^  ^kv  tpB^  -hHB 
tta  A  U'  a  ^itf  f^f-  ^iH^^Hf  IB  Ifea  ^^»  ^^  .^  ri^if  In 


■UCmKAL- 


•C  f^^u  "Ul^^    HI 


wr  Hi 

•      -I'  ll^lfATi- 

i|pr.1n^mh  1*4  4n  144  UMp 

lh.«*ijpr^*  .  .  110  lihrtti 

M^l'-' I  :'ly»lrFti   Ail|uilalilir£lM1iniP| 


■  Itf'iii*  Amu 


Jl4tt. 

Hi'  M)    It, 

13  i  taL 

11  Bh 


ll^itM}  [Km@"i§@tp- 


STIhtlEn  A  t  1/4  -  OtSCRIFt  ION 
jH   ]    1/*  H.  4  l^t  t^MijI   1    Ij'likplPT  Lm  UMf  r  iMfcvw- 
I  'w  ml  ne M*«i  ■  iiiiiiiii  il^^ o«M>  Dniin«^i:«  to 

HM  A   I  IM  AJ 


l4iC1^C«L- 


«!i#f  NikH  H^m  HMvh  flir       IbiM^ 


.       .    .  5(00*M*n      Wpi^P 


ft||rti  «J1l 


Bilii. 


slinky 

S39.95         * 

SLINKY!  S^  95  Kit  a   LOT«lv^isnna 

witfi     hiB4ic«l     tending    tm3tmtmt    «    gtocHl 
figrul  at  1/10  virwfl«Asih  Ipngl 

*^pnr  fifm   3M3*.iX 

>iti  m  It  _  ^  j^j  j^^  fc  ^  p^n 

l(V'W\M\Ml 


HAM-KEY 


Modet  HK'3M 


>r      >  ...  -^ 


kPI^^^ 


M095 


i9 


K1  ^a4p 


■»*  t4  H# 


This  «l«cTricaMy  smaK  80/75,  40 
Si  20  mater  antenna  operates  at 
any  length  from  24  to  70  tt,  •no 
extra  balun  or  transmatch  needed 

•  portable  -  ^ects  &  storts  In 
minuter  •  $nnan  enough  to  i'n  in 
arrFc  or  apt.  •  full  Isgat  power  • 
low  SWR  ov'er  complete  80/75^ 
40  St  20  fTfcet«f  handi  •  much 
lowef  afi^ospheric  not^e  picik-up 
than  ^  varticat  &  ne*cts  no  r^diali 

•  kit  irtcL  a  pr.  o1  speciaUv-made 
4*'    dia.    by    4"    long    eoMs,    con 
taming    33&  fl.   of  radiating  con 
due  tor.     balun,      BO     ft.      RG&S/U 
coax,     PL2S9    connector,     nylon 
ropa  Si  manual. 


Model  HK4 


»44 


0S 


CO  1^  1t*i\tMiMi iHim  M»lhi  UiUHi  Inr  i'^K  4  t6.lll 


RADIOTELEGRAPH 
SENDING  DEVICES 

Model  HK-1 


toavft 


29 


EhidI  l#*»  tatpJUUk  iUadiAl 
'  >"  1*^  *'■'*  A'*  Il«:lTBni»  kfT*«* 
MisHT  M**  wilh  iH«n  li^  PvUiriF  tm* 
'■riM^  ■piiipiiii'p  ■or  Tiia  -w  «*■> 


Model  HK-5A 
Electronic  Keyer 


f^ 


'69 


*3 


'  t^«M  r*~^«iTR«  dpH  a  A^w  '  i**qr  priKfhp.  ^f^if  %  iHi|li  I 

Pit'  4  a,iMi  mp*»iWTf  4i«t>ll  all.  mi  it  mi  omi! 

'  fluilt  ph  iid#9arti*  «  iilBMtrti  i»K  I  _«  MK  4 

'  BiHtnr  H^mlid  wiiN  prtt«ii|iii|it  1{p  fiii*i4brf  tic^wEr 


P- 


«  t         ^ 


.*«»i..  ...,  S2 19.95 

MODEL  FLl 

1=^r«quencv  -  AgOe  Audidi  Filur 
The  Da^ong  Frflcfuencv- Agile  Audio  FiUct  h 
Intended  primarily  for  posi^dniectDr  ^it^ngi 
filiering  in  flF  and  LF  rHommun-icalioiH 
receivDrt  for  SSB  arvd  CW  fl  offers  an 
ynu^udllv  versatile  currrhi nitron  of  benelT^ti 
to  th(*  Lx«if  r  mcluding: 

For  ih«  SSB  op^ator: 

■  FaEt  jutQmjtic  suppreukM  of  tnterfering 
hetC'fodynt   whistlct   tn   tttf  rvi^  280- 

tracli  no-tcti  filter,  Th*  tracliiDf  notch  cafi 
be-  left  ifli  Circuit  wntfi  no  au^bie  fff«l 
uTHil  t  lAliisTle'  af3^«n  m  which  caH' 
tfie  whittle  wiJI  'diianpieJir'  wiiitin  typa- 
caUv    one   lecand 

*  A  cantmuouily  ddjysnablf!  audio  'win- 
dow' or  a  variable -width  notch  to  im- 
prove faception  in  thi}  firffsunie  of  oth^r 
off  tun«  SSS,  RTTY  or  SSTV  signals. 

For  lAim  CW  QfMfitDr: 

*  Cantinuously  variable  cefil«r -frequency 
^?a0-3000  Hz)  arKi  bamlwicHh  (2&- 
f^MX)  Ht{  for  perfea  maichtng  of  recsenti 
paabancl  eo  changing  tund  eonifitiont. 
5iem$<«|  ipatdi.  anil  pn  tonal  prvferencst^ 

*  Flat-tO(9|ied«  steep^tluriFd  rctpDme  ihape 
for  optintum  ease  of  tuning  combirMil 
with  «H»l}ent  nom  rejeclinn. 

*  UnpflT  luning  law  wi(ti  biind width  mde- 
peridi?nt  of  treqiiGnc-y  and  yair>  indepen- 
pfteni  of  handwidth  fbrfimyral  ^fae!', 
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OSCAR 


ATV-5 


TWO  Meter  aoom«r$ 


-111 


i 


I 


OSCA«  satfriHte  Communications 

QGCAfl  liWtli  I  ii;^  ii>nK  4tt<f^m  mri  fD  en 

.dM|*lK  llH70«to*vi»UftlMiiwin41Qiw4*al 
■Ip  iiiiMi  ^iB  M)  KxK^fpnUI  piMMl^i  dp  te  tJJ 
4y  pin  ft*  ^fUfl*!  mrimwama.  ii>  1b  Mibiib 
^  ilb««Hmt  lilt  VHt  t*m  mt-m^  t»m  i^f 


^ 


ATV-5 


3  ♦ 


««b  m  i.Ht  «>  ii>  M«  I 


hH4  HI  •»> 


ftw 


SpecLttcztiofis 


nxvp 

'._    '  ■ 

:■*« 

■'J*% 

»1 

•'r4R 

iWigP'iUHeii 

141 

1411 

r4» 

1***. 
t4 

^i:- 

IJ3 

I'iJ 

■1(7 

l-h 

FnpUki 

w 

H 

N 

«» 

^. 

bwnnri 

J  ll' 

:.•■  1  f      J*1  f 

hir 

i^lH 

FWsVtttl 
I'DUHl 

Zr*? 

ZilK 

IPtR 

2i# 

hiA 

'W 

'« 

^«Ci 

^w 

'» 

1  2  ' 

1  i'1 

111 

12  1 

11" 

» 

W 

Hi 

u 

TO 

^P'll 

4-t 

1? 

10 

<1l 

i^*tn^mai 

<# 

« 

i 

iff 

La^^ 

X3 

ij 

11 

'\ 

J*,^ 

^BHEJ^ 

•4 

*JI, 

■■"n  • 

:=w 

ti 

ft 

ri 

•1 

irr 

9I« 

1^ 

pT 

f  P 

4C 

■  1- 

ALL  PRfCES  SHOWN  ARE  LIST  PRCESI 
CALL  FOR  SPECIAL  PACKAGE  PRICING! 


■UStiV 


PRICE  LIST 


■i 


Skyvfalker 


sptelftcstkMif 


SliywaQcer 


w^fpt 


ji-^tj  Kf-n?  ^4-«X  i>k:0)  UH^Dl  ifl^BQ 


r 

IVMIL 


ruho 


#ifl'llWT> 


^91 


^ 


rfil 


■3^ 
^^=- 


14  m 


■qo 


tF 


'»(l 


•^fi 


*t 


b 


NCI' 
Pi  4 


iu 


» 


!>»( 


»4 


k«l 


v\ 


no* 
II  n 


1UD 


»l 


J14 


<« 


If 


tH 


*» 


It  4R 


til 


\A, 


?^j' 


w 


t« 


*if 


Wm 


nl^ 


!• 


»0- 

3^' 


t«£i 


tr 


\t-V> 


>« 


u* 


<« 


An 


\i 


IT.B 


>-ID 


ffcipnlliw  mHi  i^  fM^  ta^  Va^  Ti%  iDdhi 
■mwii  ■■•  Ai  tlv  *  BiiiPBiit  moiWi  wff  iHct  ^n 
rKiP  |H  liH«  b«  Fin  itiriri  iBf  jH  EtH  ^njli. 


Inf^  <iij^PFllD  4iliH#l  UH4  liHiMMrt.   iii^  Ui^fki'h^ 
tormi  4lwmituffl  brKhrti  4««nTb#f  ii  «[tid(c  witn 


ATB-34 


ATB-34  -  tens*  JO  Metefs 


AMATCU*  ^H  AMTUiJiAS 


A147-11 

A44«4 
A4J«-]  1 

4PH-JI40 

AK4i 
AR  Id 
AR.23Q 
AR.440 
ARK  A 


44JS 

I  sa.ts 

32.t9 
32.t9 
23.99 
49,95 
22.95< 
32.tt« 

3,93 


TWttIr  AHTjpVNAS 

At4T-UB 

^144-1(17 

VMF/UHT 
ASO.J) 

Ala-* 
aIM-7 

Ai4«-lt 
A4lilO-lt 


vHPii/HF  rr*cKtp*c  KiTi 


t  24JiS 


A11'34 


Tht  fult  power, 

full  performance 
20' 15- 10m  beam. 


En|oy  the  thrill  o"f  vvorking  rare 
DX.  Lncreasa  the  pleasure  of  your 
daify  contacts  wJth  A3  interference 
reducing  front-to-back  ratto.  Use 
your  linear  amplifier  with  confi- 
dence   with   our   new   high    power 

Traps, 


ARH^20 

ARK-^SO 

IPM  tTACKlNQ  KITS 

AM  SK 

AH  \/^ 

AaJ'SH 

A73a-VPK 

A]47.'5K 

Al(17  VPK 

taLlT  j  ftuas 

PX.AnnAYS-2  9  ELeMCNT 
OX-lfD  1    ^7,9^ 

PX.<4?D  44-93 

PX-AnnAT  BALUNS 

DX  iB'^  1  }a,9a 

l>K  ?BN  lfl,9^ 

DK-4BN  19,93 

DX-AAI^AV 

40  CLJEMENT  STACKING  KtTl 

D^K-IiO  1179.95 

DKK-diD  74,95 

DK-A«I*<AV 

H  CLjeiMSMT  STitciuMG  fcin 

DXK-JU  13^9.95 

DliK-«M  149.95 
MULTt  SAMCl  HF  ANTEMMAS 

A- J  1319.95 

AT«-J4  31»,« 

ATV-3  M-M 

ATV-i  112-95 

ATV-S  11SJ5 

n-J  299.15 

A.JiJ<  39.95 


Att4i4 
A17,SK 
A4I.SH 


AqK 


ll* 


J^QK^44 

MOIItl  ANTENNAS 

Aiyi%-I47 

ATS-M^ 

ATS-J2C 

flOOMIR  ANriNNAl 

tOOftftlRtTACKINIQ 
J  2-544, 

220'aK 

PD-l 
PO-4 

IKVWALKI*  ccam;^ 
l«NiCD 


22.95 
2Z.9S 
22.9S 
22.95 
2*.f3 
IJ9,9S 
\  L9.95 

t  32.95 
3i.95 
32.99 
32.99 

I  99,99 

79.95 

79.95 

&9.95 

?4  9.95 

a?9.95 

KITS 

»  ^».»9 
44.99 
*4.99 
279.^9 
f  7  9.99 
99.99 
15,99 
}2.95 
3?9S 

*3l9  ?& 
213.96 
129.^5 

99.95 
*9.«S 


6  METER  BEAMS 


3-5-«-10  ElfMIHTS 


DejCLtuJliim 

aoam  Lngitt 

UifiillPtt  El 
iurn  fl^tui 
fwd   [jtifi 
("'B  t^«lia 


n  i?lt4Tipn1 
A60  3 

11? 

fi' 
7^i;iR 

7  1lH 


A5D'5 

r  fl" 
11  \tfi 


%  elerrMiiil 
11  r 

\y 

IBlbt 


to  rtlii«ii?iir 
A&O  Id 

13 

i3di 


3/4  ^  U1/4,  1  MlflR  SEAMS 


MoiJCl  IMCi 
Description 

Boom  Lrigth 
Weighl 
F*d  Gain 
F.'Et  RaiiQ 

F^  mj    L£>tii!:  Si 

'i  pwr   |3l 
SWfR  9  f  mi 


AI4^  / 

7 

4 

iide 

4$ 
Hoi 


A144  M 
Jfm 
tl 
Mr 

31  dB 

4? 
1  lol 


ri 

4 

13  da 

?Bdfl 

I  lis  1^ 


Ai;;^  1 1 
11 

3 

13dB 

42 
1  lot 
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Panasonic 


$  1 79.00 

Panasonic  RF-2200 

International  Bancf 

Eight-band  worldwide  shortwave 
radio.  AG  or  battery  power, 
lr>cludes  AM,  FM  and  six  short- 
wave bands.  Ccimbir^ation  2- stage 
selectiviiy  af>d  AFC  switch.  RF 
gain  control.  Separate  bass,  tretife, 
and  volume  controls,  FM/SW 
telescoping  antennas.  Four  "D'' 
batteries,  AC  power  cord,  and 
wrr^honfl  included. 


S  238 .00 

Command  Series  RF-2600 

Stx^sand  portable  shortwave  radio 
with  ail-baod/five-digtl  fluorescent 
frequency  display.  SW  frequencies 
from  3.9-28  MHz.  FM/AM  radio. 
Battery/sigrtal  strength  meter, 
AFC  on  FM,  RF  gain  controU 
4"  dynamic  speaker.  Comes  with 
AC  pDwet  cordp  shoulder  belt 
and  earphone^  Operates  on  6  "D" 
batteries  (not  inctuded). 


■^■%t'\ 


S393.00 


$249.00 


Command  Series  AF-2d00 

Portable  S-band  short  waive  radio. 
Fisre-digit  fty orescent  display.  SW 
from  3,2  to  30  MHz,  RF  9aif> 
controL  SFO  pitch  comrol. 
Comes  with  AC  power  cord, 
shouider  belt,  dial  hood  and 
earphone.  Operates  on  6  "D" 
batteries  (not  included). 


Command  Series  RF-4900 

Tefi4>afid  communications  receive 
With  5-digit,  all-band  fluorescen 
display.  SW  from  1 .6  to  30  MHa 
FM  and  AM  frequencies*  FE" 
RF  arr^pHfier,  BFO  pitch  control 
RF  gain  control.  Comes  witJ 
earphone,  AC  power  cord  am 
headphone  converter.  Operate 
on  8  "D"  batteries  (not  includad) 


JKantronics 


Our  smart  machine 
reads  sloppy  copy 


*m3^ 


Drake  R-7  /DR-7 

Syntls«HZfld^  G^nfral  Cowirigt  Rscnvar 

■    Fiilfy    fynthesjzed    wilh    4    HermeabiliifY 

1un*d     Cfldtlainr     IPTOl     lot     tmooih. 

DMitinuCKis  tuning. 

♦  r-  ,-"i  complete  raeige  £K!0  MHi,  Both 

_.    ii  wnd  vi^oq  nodout. 

*  SiKciaf  low  ifistDftioft  "ivnchfo-phne'^ 
AU  (tetectof  prcntdH  wupmw  intier- 
ngitionmi  diortwivt  broadait  rvcifition, 

•  Tunable  IF  mit^  tlHw  «f1ictiviiy 
fiidtucs$  hetwivnv  intvrfermcfl  from 
flttrtsv  stfltiora. 

•  Mulli  functitMii  antenna  lelectori^SO  Ohm 
t{ill(lfir  ii  switd1^setcctBd  from  the  (i-ofit 


DRAKE 


Saa  b^clc  cover  for  fp«clil 


|W1«I. 


$1299.00 

fltuvHlei  DmLtltmeout  dusti  r«oiii 
(*t«    Tlt-7,    milnng    poKtblt    tt 

reception  td   iwo  cfitiwent  fnqiMndF 

■t  tne  HfnC'  tiivitt.. 

Ballt-in    pqwer    fuppiv    opvUA    htM 

too,  120.  200.  1*0  Vac.  aO/GO  Mi.  t 

nomitiil  l3JVelc. 


See  back  cover  for  ipeclalil 


YAESU 


NEW!  INCLUDES  24-hour  UTC  Clock 
110  and  300  baud  ASCII,  &  tuning  eye[ 


iCafitrorii 


Field  Day® 


S3&9.0Q 


If  someone  tells  you  they  offer  the  same 
features  we  do,  check  them  out  with  the  list 
below* 


Morse  copying  ability 
3  to  80  WPM  Morse  range 
Computer  programs  for 
Improving  sloppy  Morsa 
Radioteletype  copying 
ability  -  60.  67.75  and 
too  WPM  Baudot 
ASCII  radioteletype 
ability  --  110  and  300 
WPM  baud 

Copies  any  shift  of  RTTY 
24-hour  UTC  dock 
available  in  any  mode 
Entire  unit  contained 
in  one  package 
Automatic  code-ipeed 
tracking 

Full  lO-character, 
large-si^e  display 


Dispfayf  code  speed 
Tuning  eye  for  faster 
tuning 

Full  year  limited 
warranty 
Internal  speaker 
Requires  no  TV 
set  for  use 
Advanced  demodu- 
lator circuits 
Internal  200  Hz 
bandwidth  filter 
All  latere,  numbers  and 
punctuation  plus  special 
MDrse  characters  ami  5 
special  RTTY  characters 


FRQ-700Q     1         $655.00 

Oigt^tal  D^pUv  Cammunmikiru  R«c«l¥«F 

with  CPU  Digital  Clock  §n4  Tiinflr 

•  0,?5Thru  293  MNjCoi«-iflt  with  1  kHz 

CoTiputiCt  tedinolo^  ami  convtniwieafr  fu- 
:u:c%  «ri  brought  togrthef  in  fhe  FRG  ?0Q0. 
J  dn(|it4i  cfispCay  gieii«r«J  cover tge  iffavcr  for 

j4iid  TiFFHt,  controtled  tty  a  CPU  I  Central 

^rocesi^ng  Utht)   diip.   will  rfod  oiH   borh 

ii     and    GWT    tnn«.    Mid    wHlt    txmtJxH 

pcnip#ipral  st»tH3Ji  egjiAprrveni  uich  «  3  ttpe 


FRG-7  m  S370.00   ' 

Gcneril  Covarag*  Hficetver 

•    Q3-2QM    ^Hf   Cawfd^   witti    10   kN 

Readoui 
The  fUG^  1%  »  iveeJiiiKi -built  alt  fiLapoi 
mnvTvanicAtiom  reoiwer,  featuring  alt  lati 
ftatf  ccHiilfucti^rfii  for  lort^  Frle  aid  ht§ 
Deiformafice.  Utih£«i§  the  WmOI^v  Loo 
dtifi  cjirtotlatiOin  fyvljefn.  Hi  ooffjunclio 
miXh  a  tfiplr  cantvetJMin  superh«li^odrn 
circuit,  the  FRG  7  boatis  h^  iemtii««i 
llOHQ    wrilh    ffHPellent    Etabfiily. 


^KENWOOD 


$499.00 
Kenwood  R-IOOO 

Tur  R  1000  1$  »  hi^ly  advancKl  comfnuni 
tvifionv  leceiver.  UpHC«»ii«nlon,  PLL  cir^ 
cu^ltv  aoct  oHhrn  newi  ivc^WHjiogv  pt&fi^ 
opT'mum  wmilivttv.  «al«ctmtv»  «Ml  ft*- 
Ixhiiv  fiom  300  kHi  to  30  tlH«.  ffraTunng 
eaiy  lo-o>perate  iiAqlt^noib  Ivudm^  and 
digital  treqi^ncv  dhplwy,  n't  pttlvct  for 
livlenjng  to  flicnwaiv.  nwdiwn-wawt.  and 
itanqi^inr*  bands,  Et^n  SSB  ti^n^lj:  »* 
incaivKt  pirf Hilly,  ltidu(t$4  it  i  iiaanti 
dtQital  clock  and  timri. 


R- 1000  FEATURES: 

•  Coinmuous  frequ-tncv  coii^^rflBir  Iron 
200  kHi  to  30  MHz. 

•  30  l>iandt.  eflflh  1  MHz  tti^i . 

•  Flvg-tliglt  frniiuBncv  diiptay  a^<i  Mlumi 
natcnd  jnatofi  dtaK 

•  Quart  J  dig^ul  dock  and  ON/OFF  timer 

•  Mu^ti-modti  .  ,  AM  {wide  and  narfuwJi 
SSB  <USa  and  LSBJ.  arsd  CH. 

9  ThfM  IF  f  tlt«r|. .  .  ,  2.7  kMi  iQf  SSB  aft* 
CW.  6.0  KHj  for  M4  narmw^and  t2  kH 
f  Of  AM  widt 

ihf«  antrnna  tenntnalj^  rf  treji  iTicfrua 
TOT,  tDiM  contrqJ.  fecqnfinei  i^tminal 

•  Aemote  ttfTttmai,  lor  adghi  to  tirTw 
ralav  ON 'OFF  circuit  wnd  tn^utong  dtotii 

•  SSB  lefviiiivFiv  of  0.5  ^V  front  2  It 
3QMHi. 

•  Mote  than  €0  dB  IF  tmAge  raiio. 

•  Mote  than  70  da  IF  rcfectkon. 
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THE     IAMBIC     KEYER     PADOLE. 

Features   incliide:   adjustable  jeweled 

bearings  T'Delu^e"  only);  tension  and 

contact  spacing  fully  adju:7table:large^ 

solid,  com  iilwef  contact  pointi;  2%  lb* 

chrome    plated    steel    base    rests    on 

non-skid      feet;      Lif^ime     guarantev 

wiin^  manufactyTirid  deff$rrK 
"StarKJafd"  n^odel  with  textured  griiy 

base  S49.50. 

'^Deluxe"  model  with  chrome  plated 

baie.S65.D0 

THE  IMPROVED  "ORiGINAL" 
VISROPLEX,  Suitably  for  All 
Ciassat  of  Transmitting  Work 
VVhare  Sp^vd  and  Perfect  Morse 
Are  Prirtio  Eisttr^tJals^  This  great 
new  V]bfrop\%^  is  a  smooth  and 
easy  working  BUG.  It  has  wan 
fam«  on  land  and  sea  for  iti 
claritVf  precislpr^  and  ease  of 
manipulation.  Can  be  slowed 
down  to  10  words  per  minuto  or 
l«5  Of  ^ared  to  ^  high  rate  ot 
sp&ed  as  d&sir^,  hAaintain^  the 
same  high  qualitv  signal  at  what- 
evsr  &pead^  insuring  «3sy  rocep 
tjon  und«r  aU  inionditions,  Weight 
3  lbs.  8  or.  Standard  *56,9S 
D«Lyx«  —  Chrorritum  basa  mr^d 
top  parts.  With  iew^tad  miov*- 
mant.  i6i,95 


THE        "LIGHTNING        BUG" 
VIBROPLEX     High     QualiTV    Sig 
nals  at  All  Speeds.  Flat  pendulum 
model.  Weight  3   lbs,  B  oz.  Stan 
dard    —    Polished    Chromium    top 
parts,  gray  base.  $&9.95 
Standard  $5G.9S      . 

0 


THE  "CHAMPION"  VIBBO* 
PLEX 

Weight  3  Ibi.  8  at.  Without  circuit 
CJc»er.  Standard  finish  only.  Chro^ 
rniun>  finished  top  part*,  with 
gray  cryitai  bas«,  $56-95 


VIBRO'KEYER 

Ovar  the  years,  we  have  hud  many 

requeiti  for  Vibroplex  parts  to  be 

used  for  construction  of  a  keying 

mechanism      for      an       electronuc 

transmitting    unit,    Th^s    beautiful 

and  most  atficient  "Vibro  Keyiftr" 

■5.  rdeai  for  this  job, 

FEATURES    OF     THE    ^'VIBRO^ 

KEYER" 

^Beautiful     betge    colored    ba»«, 

size     3V      X     4Vi'%      weight     2% 

pounds 

^Sama    large  size  contacts  as  fur- 

niftied  on  Deluxe  V*brople«. 

•  Samrti     frtB*n     frame     and    vJpet 

fj!nis,h«d    parr$    as    Deluxe    Vibrp- 

ptex 

Standard  —  $49.50;  Deluxe  Finish 

$G5.0b 


U#iS 


NYE  VIKING  SQUEEZE  KEY 

£xtra4anc^  finier-fittiiig  molded  paddles  with 
adjuslable  spring  teiisioii.,  adjustable  contact 
spaemg.  Knife-edge  beirin&s  ajid  extra  Lar^e, 
eold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feel.  Base  and  duit  cover  black 
crackle  finiAhed.  SSK-1  —  S23.45. 
SSK-ICP  Has  heavily  chrorae-ptated  baie  and 
dust  cover.  S^rice—  $32- 9S 

You  gPt  a  sure,  smooth,  Speed^X  model 
310-001  transmitting  key,  linear  circuit  oacillatoi  and  amplifier,  with  a 
buill-in  2"  speak*»r.  all  mounted  on  a  heavy  duty  aluminum  hm.e  with 
nnn-skid  feet.  Operates  on  standard  &V  transistor  type  battery  (not 
included).  Price  —   $20.75 

PHONE  FATCH  Model  No.  250-46-1  ti^casures  6-1/2"  wide,  2-1/4" 
high  and  2*7/B"  deep.  List  price,  $S6.50.  Model  25(^-46*3.  designed  for 
use  with  transceivers  having  a  built-in  speaker »  has  its  own  built-in  2**  x 
6"  2  watt  speaker.  Measures  6-1  y2'*  wide.  2-1/4"  high  and  2-7/S"  deep. 
Price—  $4^.50 


COPE  FRACTICF  S^ 


R  A  C  « 


lANOlilW" 

DELUXE  MESSAGE 

MEMORY  KEYER 


I  V>lB 


'ULll 


14  il 


•  li  ** 


MEMORY  KEYER 


NYE  VIKING  SFEED-X  KEYS  \^::^1 

NYE  VIKING  Standard  Speed-X  keys  feature  smooth,  adjustable 
beajings^  beavy^uty  stiver  contact i,  and  are  mounted  on  a  he»vy 
oval  die  cast  base  with  black  wrinkle  finish.  Available  with 
standard,  or  Navy  knob^  with,  or  without  switcb,  and  with  nickel 
or  brass  plated  key  arm.  and  hardware. 

Pamper  youTKlf  with  a  Gold-Plated  NYE  VIKING  KEY! 

Model  No.  li  4-3lC4>04GP  has  all  the  smooth  action  features  cf 
NYE  Speed-X  keys  in  a  special  "presentation^"  mudel.  All 
hardware  Is  heavily  eoM  plated  and  it  is  mounted  on  onyx-like  jet 
black  plastic  £ub*base.       Price  SSO.OO  


ALL  BAND  PREAMPLIFIERS 


AMECO 


G  THRU  1  GO  METERS 

TWO  MODELS  AVAILABLE 

RECOMMENDED  FOR 
RECEIVER  USE  ONLr 

IHCLU0E5  POWER  SUPPLY 


MODEL  PLF  employs  a  dual 
gate  FET  providing  noise  fig- 
ures of  1.5  to  3.4  db.,  de- 
pending upon  the  band.  The 
weak  Signal  performance  of 
most  receii^rs  as  well  as  image 
and  spurious  rejectfon  are 
greatly  improved.  Overall  gain 
\%  in  excess  of  20  db.  Panel 
CKKitarns  switching  that  trans- 
fers the  antenna  directly  to 
the  receiver  or  to  the  Preamp. 
Model  PLF  11 7\/  AC,  60  Hz. 
Wired  &  Tested $49,95 


AAcKlel  f  TElOt 


$69.95 


'liineficii 
Wtmm^i  mmoMff  tm^c*t 


P^/*\ 


•  mmfo  /--   -"■ ■"   -      T^ 


model  t  TE 1 44 


ij 


■NANOHIMr 


Naw  you^an  receive  ihe  weak  si^inals  with  ihe  Ameco  PT-Z  pfe-ampltfiarl 

Mode^  PT-2  is  a  continuous  tuning  6-160 
tneTfiT  Prfi  Afnp  spacif ically  designed  far  use 
w^tb  a  transcatvar.  The  PT-2  combines  the 
faatures  of  the  w«ll-known  PT  wilb  n«uw 
soptiisticated  control  circyitrv  ttiat  permits 
it  to  be  added  to  virtually  any  iransceivef 
tf^tti  no  modification^  N:o  sertous  ham  can 
be  without  ona.  Price:  $74.d& 

•  Improves  ■miitinly  Jind  apiil  In  imumt  ralii;!. 

•  BoDsti  9ifptal$  up  lij  26  db- 

•  ForANorS^a 

•  B^nauiHi  ilwlf  KulcitiifliliraJI^  wfi«n  thf  IrinHrntn  it  truumiltir^.  AflKs^w 

•  PET  ampUfWr  p^r9  ■uprrior  croat  m«)tlul«lMMi  prttlrrtinn. 

•  Siinplf  toinaiill»  ■  Advaiicrd  loJid  ililr  rurcutlr^. 

«  ImpravH  iniinunil)^  lo  IrviBcvivcT  fiunt-niid  in^rdfud  by  uh  of  iti  butll  in  iltpnuctCH'r 
«  Pruvidrt  iiuitiFr  |tiower  conlroJ  Tor  ttAiiori  eqiJipcn^iil. 


Faaiuraa:  Oat^iMeCMOS 

Eiadronlc  Ktyy 

Botti  Oat  mfi^  d#iA  mmmaif 

tAUBtC  ^ppiAg  wtit*Mftw  ivL«c;»0HHit  ^S 


O) 

AnteniKis 


•  Handto  f  uir  200  wtti  «  Imv4^w  V^.MTR. 

*  OBinrAr  3  dB  gpin  irul  rmva! 

a  Pi  cb  tIh  otm  That  b«n  f  fti  vouf  m 


3 


J\ 


MAGNETIC  MOUNT 

stays  pur  even  ai 

100  mph' 

MM  JM  150  f  Of  144  MHz  user     Only 

MM  JM  220  for  220  MHl  use  I    $42.00 

MM  JM440for440MHfuse)  complete 


TflUNK  LID  MOUNT 

Ho  holes  and  low 

SHhDuette  !oo" 

TLM  JM  iSOJor  144  MHj  usej       Olllv 

TIM  JM?20fof  220MHzusel    S42;OQ 

ILM  JM  440  iof  440  MHf  use]  complete 

f^vd    T/4    manm  antenna   for   trunk 
and  magnetic  mount  -  $18.50 

HOOF  or  FENDER  MOUNT       J. 
Q-oes  on  quick  aiid  ea&y 
in  3;S"  or  3/4^'  with 
fewevt  parts. 

JM   160  K  lOf  T44  MHz  u&e 
4M  220  K  fof  220  MHz  use 
JM  44&K  tof  440  MH;  uS« 
And  1/4  wave  antenna  for  roof  and 
fender  mounts  $11.50 


6 


'  ^«iirt  CM0OS  amiimrw  Ddvarvt— pvi 


MODEL  TE133-Mme  ss  TEr44 

with  wgt  and  tone  control  inter- 
nai,  hss  s&mi-auto  ksying. 

$49.95 

MODEL  1E\22-S3me  as  TBI 33 

less  wgt,  tune,  soird  state  keying. 

$36.50 


■^j.-^ 


Only 

$34.50 

complete 


ASTATIC 
MiCROFHONES 


T*UP9'DT04 

transistorised 

w/puih  bar 

base  ......    S67,50 

T-UG8-D  104 

transistorised.  $55^50 
T-UG9-D  T04 

"Silver  Eagle" 

transiiiorlzed.  $74.40 
UG-D  104  ceramic 

or  crystal  ,  .  ,    S49.50 


P.O.Box  27,  Medford,Massachusetts,02155^  TEL.  1-617-391-3200 
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PALOMAR 


"^  f  $299.95 


ANTENNA  TUNER 

HsffB  li  a  new  lunur  Thai  pLils  mom  pirtwfli' 
into  your  antenna,  w^rks  hnjii  IfiOrn-IOiri, 
hand  lei  fuf!  Jegal  powuh  dnti:  Ihtin  nyrriWi  ittnl 
wcrk'S  with  ca^K,  &(nE)le>  wiff  and  l3alrtnc«d 
tines.  And  it  leti  yau  tund  up  wtthoiit  ^inq 
on  ihe  afr. 

AJI  iun«r$  lose  some  rf  pow«r,  nroillv  tn  the 
iirKiacUnce  coU  artd  the  bilun  core.  To  motd 
ttiii  ««  Nfitrhetl  from  Ho.  tf  wrre  for  the 
mjin  inctucior  ut  llC  cofipef  luiftnq  It  can 
carry  ten  tifnes  the  rf  currenl.  And  we've 
nnoved  th€  t»lur»  tjom  the  (Htmur  wh«re  it 
Ain^ERl  nrver  seei  iti  i^KK|n  iiTifwI^f^*.  la 
Ihe  ifvput  wHhertE  it  itwgiyi  don.  Thus  mott 
pCPArr  to  yotir  jfitentui , 

Th<  biggest  prabhm  with  mntri  if  gvtiing 
ihim  tunecf  up.  With  -  'nolj*  to  turv 
on  vour  trafK^nnr  sna  inj»t  on  ihc  luirwf 
■Od  ttfl  teCondi  to  do  «t  <i«t  rh*  w«rmng  m 
irouf  trmsoetver  maniuli  ihai'i  Vs  secovnte 
pp*  knoti.  We  haw  «  twncr  wiy;  t  toM^tl'm 
50  Qtifn  riDrie  bt^dgr  thgt  l«!i  y^ou  i^t  tNt 
tuner  ccmtrolt  withcftui  trpftimtttLnQ  And  t 
twitcti  that  Imx  vw  Hjmt  vthjr  irantirnTwr 
mio  a  dymmv  lo»d,  So  von  can  da  tite 
ivtiQlf  ftflieup  withoMt  go«nf  on  fhf  Jit. 
Smtm  (hot  finahcuii  ORM 


fl 


^ 


TEMPO 

the  first  in  synth^Ued 

portsbfes  gi\/G&  you 

the  bro^d&st  choice 

at  the  tow&sr  price 


,  . ,  ibe  new  SB 

*  The  ontv  *V'ithtilj'eri  hand-held  offering 
5  wan%  output,  |Swiichatrf«  for   f  or  5 

*  The^  fciime  il#p«nddb<htv  as  the  itme 
prown  S'1,  Drcuflry  l*^af  has  been 
proven  in  tnor*  tlian  i  mlllto^i  hau^  of 
opeMtion 

*  Heavy  duty  battsry  pock. 
-*    Tcl«sCQpinq  whipiuiiifnna- 

"•   Ht^cad  bjiiery  pwle.  cttv^'. 
-*    Extpfttil  micrc^phonc  capabiiliCv. 

ttie  Tempo  5-2 

Tefnpo  f%  fir  it  ai^ki,  Thii  tiiTK  wfth  a 
hfperiiot  (|iuiCity  lyntlvHiiM:!  220  MH;  hand- 
held  tramCf^wif ,  Vi^th  tn  S-2  in  yDUf  car  or 
pCKkei  ydu  €^  um  220  MNr  repeaten 
thrtTugtmyt  Tti#  U.S.  it  utf#n  alt  the  advanc- 
ed engineeririg,  pfumiiiHnn  tfuality  cunnpo^ 
nentf  and  ejcdtinf  teaium  of  tt)e  S-1.  The 
S-7  olfefi  lOOO  diannel*  in  Jttt  extremely 
li^htweigihi  bvl;  rugged  cast- 


PRICE  LIST 

Tertipo  S*5 

$299.00 

T«mpo  $«&  witti  toucli  tone  pad 

339.00 

12  Button  touch  tone  pad 

(riot  tnna1t«d) 

39^0 

16  Button  touch  tone  pad 

(not  Ifif tailed} 

48.00 

Tone  btirtt  generator 

29.95 

CTCSS  sub^audtbte  ton«  control 

29.95 

Rubber  llek  antenna 

a.oo 

t-eathor  holster 

16.00 

Cigarette  lighter  plug  mobile 

charging  unit 

6.00 

l^atctilng  30  watt  output  1  3,S  VDC 

power  amplifier  (530) 

B9,DD 

Matching  SO  watt  output 

power  amplifier  (SOO) 

149,00 

Tempo  ^-2 

349.00 

Tempo  S-2  wittt  totioh  tone  pad 

399.00 

Tempo  S-1 

259.00 

Tempo  S»l  with  toucii  tone  pid 

2S9.0O 

If  vouVfi  not  on  220  this  n  the  perfffti 
WdV  to  get  starred.  VWlrh  ihf  additiorr  of  the 
S25  iZSW  output!  nr  S^75  f7SW  outgHili 
Titnpo  $olid  state  amptifiet  it  boDmn  • 
POM^^ut  motjile  or  tuse  nation.  If  you  hjvv 
a  220  MH;  ng.  Tf<«  S'2  will  add  iremendom 
wtr&aEititV-  111  tarn  fm^i^B  includbi  an  external 
nticrofihofie  capability,  hejrvy  duty  ru<4d 
batterv  pa£lE,  chaffer,  afvd  tclHcoping  wHiip 
antimna. 


Tetnpo  S-  T 

•  TNt  fmt  mai  enoft  {ttoroti^ly  field  vmsd 
hacid-hcld    synthcsiZBd    racio   trailible 
000  ehamiils  m  the  p^m  ol  ynt^r  haid 

•  Simpie   ro  operate.   lYog  don't  tiivd  a 
decree  m  compuier  pm^vmninf  I , 

•  Heavy    duty   tatfery  pack   aftowi  mmt 
operating  titn*  bstiwHi  cffcariies. 

•  Exiernaimjcroptiorve  capability. 


B-X  NOISE  BRIDGE  $55.00 


Learn  the  truth  aNiui  your  jniannt. 
Fmd  iti  nasonant  Ire^ueirey. 
Find  R  and  X  ofl-ttinnannt 
Brgad^Eid  1  100  MHz 
Simple  EA  use.  -  Sell  CHitimid 


FREQUENCY  STANDARD 
$42.50 


SfltL  Maiden  HiM 

iWhvpHClivAelL 

fntacan  slairiM. 

■  latnf  Wife  SfBiL 

^BlIlS^HIBWUHe 

iTwSkHiteHlair. 

■  £li»f  dUt  Ol^A 

Eichitye  btew  w^ 


Ichirf^KtiliiC 
tidied  batterf. 


VLF  CONVERTER  $59.95 


M«w  device  ofieni  up  tlw  world  ol  VLF  ridln, 
Converts  VLF  ta^  BO  tnelers  For  uie  w4lh  triY 
ih^rtwavE!  rucCivtr  {td  verin^  3.^  4  MHt. 
Advanced  dc&ign  lor  ampit  aptfMlim, 

Gives  recepllijn  (rf  me  1TSQ  meter  uand. 
Alsff  caven  nrfisatlDrv  r^ijiDbtiftoni.  WWVB, 
ship-to  ilmi,  lilglF  brudduil  bind 


RFTRANSFORMEU  $42,50 


Fill  2000  iriK  CWJ5  K»  PfFJ 
Ii»iclie5  32,?i  zi.lS.lJ.i.S 
Far  al  vefbcait  aalswiie  •hif  r 
SarttefiBe.W^i^ 


IKJI 


LOOP  ANTENNA 
Loop  Amplifier  S67.50 
flug-in  loops  $47.60  ea. 


•  Plyg-in  loo|)s 
avBiliDle  lor: 
1IDDSD00KHI 

(ieD/QC  meter 

amatiur  bantii} 
55D1«Q0KH| 

[Bnudcast  Banai 
tbnSSOKHs 

(VLF,  1 7S0  meter  bind) 

40 150  ymi 

(WWVB,  LOfan] 
1G4aKHi|0fne^a| 
"  HyMs  out  ifllcrferritCi 


vk- 


500  W.  RF  TRANSFORMER 
$35.00 


IC  KEYER  $97.50 


Servds  Manuat  $tm\ 

JIutDmatic.  ^m  AulomatlG, 

Del  Memory  QiaKliMemdnf. 

Sctuf  EEC  aiM  Umbk 

iMfe  feafurn  Ititn  any  ottic^  keyer  Bum  in 

ildelofit^lpiahtr  laeed  jnd  volume  cOntrM. 

Fulv  Ji^itaHe  cenTJci  ipjcsriq  Jnd  paddle 

lenswi,  T)if  perfect  paddle  touch  hiiI  Amazt 

vOfl. 

BaRfiryOperiieid  Hf  jvy  itiseUfd  dw-ciii 

aietilctw.  ^-tt.  i^ei  euif 

Bie  W^Wi  iMtii  ininiifMlurff  il 


capikMf.Naiirr.^^:.: 
■  tffTfieeM  tifici  ittorhikM 
■I  i  weiage  tip. 

•  wimileknSait. 


CW  FILTER  $39.95 


I  tfeartSw  HH IMML 


<df^ 


iCWfewf  ■ 


'CfBH. 


ALL  BANDS  PREAMPLIRER 
$89.50 


BEAM  BALUN  $47.50 


MODEL  2K  BALUN    $42.50 


y 


Tune;  1.S  ft^  M  MKi.  Covers  ALL  imAtiur 

hanAi  1&Q  to  €  meters.  ALL  stiortwaYD 

broadcast  biftds. 

fqr  rfcfiv^rs  AND  Irinueiivetl* 

Up  ta  2fl  dl»  ^in. 

Pe(»i  up  thaniied  receiver 

lleduui  imtgt  m^  ipMriqui  rtipdnit^ 


3  Kw  CW,  Q  Kw  Pt?  input  pow^tK 

U  bot(  fur  2"  boom. 

1,7   30MH?, 

1:1  &f  4:1  ratioavailaMe. 

M  stainless  steel  i^aidware 


MODEL  IK  BALUN  322,50 


e  Kw  PEP  Input  pawtr. 
To 


i  3ir«f:w 

•  RejilacesEefltef  tn»k»lalor, 
p  1,7  30  MHz. 

•  1:1  or  4:1  ratifl  aviiEable 


»  1  .S  Kw  C W  3  K  w  PEP  h  put  po wir. 

■  Replaces^  cenii^r  ItJiutaEfrr 

•  li-aOMIti. 

•  1r1  Qf  4.1  ratio  AvaiboUt. 


PALOMAR  ENGINEERS 


P.O.  Box  27,  Medford, Massachusetts, 02155 


TEL.  1-617-391-3200 


TUFTS  Eleitronic  DepurtmentStor<;.TUFTS 


Efectrofik 


$90  VHF  model  4362  (140  180  mhz) 
S99     HF  model  4360  t  is-  30  mh?I 


l1tf  tnt».   4163  KAM-MATl  Pcrc<rlicmjJ  Witt- 
tltp-  iHtrrti^jn  1>f{pe  inUrumenu  for  irrrjiUting 

liinifniuiuiii  [itma^  Thev  ii*  direct  descendants  cf 
ihi?  mtMfl  43  THRULIMi*  WirtmcLcr  -  ihe 
|Hij^rvU< instl  'itjnd-jrci  of  Thr  intfu^Lry  -Atui  will 
jiiiw-ilirlv  mt^suirc  RF  power  Tiam  uiwt£r  iny  itojd 
ciwiiiliii(in.  E  jith  witinnrter  is  irude  iip  of  4  prc^coElv 
machined  section  (if  fO-t>hrn  Imc,  j  firUUitilc  vcitling 
ctffifKni  ,iikI  nvln  cjlibtjiad  un  Mr^ii^  Jli  muuniied 
in  4  ni^httnpjci  iiUuk  iKnuyng.  Ii  a  ttiH  t^pc  of 
viliil  (alHirkiciMim  jnd  the  directiomi  THftUllfAE 
tuciplinc  <iril»t«  wil1»ift  tprorUH,  llttt  JCixhiM  ftK 


the  indi 


THRUUNE 
WffTMETHl 


MODEL  43 

Elements  (Tab*e  1J  2-30  MH^ 
Elements  (Tabic  1)  25  1000  MHz 
Carrving  c^ie  for  Modei  43  Bt  6  elernents 
Carfvi"C]  cas«  for  12  ftlementi 


r«*4 

n««nli 

■AtAitbl 

4    ■  n  HB 

] 

i> 

wm- 

«» 

^ 

» 

4* 

1^ 

»■ 

*■■ 

■■jirii 

■  ^ 

V 

HI 

"  ^ 

ld->«ltii 

— 

mA 

tor 

VD 

>  1 

n.<iM 

— 

£U 

nf 

?1D 

:*i 

Ul>jnt 

!«►* 

Wl 

idc 

ISD 

="71 

tgc-jfli 

'■^^ 

w 

WH 

Km 

•jM 

.'^«.«n^ 

rA4 

JW* 

l^flT 

SS 

Taa 

^■•«ll 

VCH 

^OH 

^ioar 

art 

WBAani 

lOEH 

mi^ 

mac 

imju 

'HUM 

7(ai.4ni 

flam 

VIB*^ni 

xrtH 

5OJ0O 
42iX) 
2SJXJ 
17J0O 


READ  RF  WATTS  DIRECTLY*  (SpocHv  Type  N  or  S0239  con- 
nectorsj  0.45  -  2300  MHz,  11 0,000  Watts  ^%,  low  insertion  VSWR 
—  1,0Sl  Uneqjjall&d  economy  and  flexibititv-  Buy  only  tile  elem^iT($!l 
covering  your  present  frequency  and  power  needs^  add  extra  ranges 
later  If  your  reouirements  eicpancl. 


AMPHENOL 


SERIES  Jl  -  BHC  COfiW^trfdHlS 
quirk  dEK-fMUin^i  vpulldK  i^Lhiio, 

pLKtfcii®   to    liv-p     ^DtJ    tojiiuclori    thvt    curt    Uk« 
cvinrtint    Ii«n4iiit|.     hi|h     l«n|Kral4i»«    «fl4    i**rt 

atlrpstLklt, 


BifC    Bvi-KirtAti    ulecep- 

Matn    "nth     Mh|»     bNC     rhit 

into  parfli  up  lo  tci4"  IhlL-h, 

11.25 

ttKC  fWL)  TP  Liill    it  1^  \lJAr- 

Aii^pta  a^y  ^Nc  i*sk  iiy  M.nT 
I^lll' plup,    <3.&3 
UOUBLt     MATE    ADAl'r^H 
fl,3-K77-in^      BcLh      rftUEdirii; 

Tircis     'i!     frrtiiBJi'    i'om]i!>iirilU- 

JACK  ADPATICH  $1  .9fi 
&7a-1023El&  i^rlApU 
N.a-liil'-JNti  l<>  Mi»l4i^riri|i4  LypiR 
AuLtj  jintunfiu  ]A?k  ur  pin  \»t.k. 
PANEL  BPCEPTA€LK 
aa-lH-OH^  StJ^aw  Mtmrnli 
wLtii  4  rutfTirr^  |ti  at/d3" 
diunetrr  bol?  tl.l"} 
PANEL       RltCFPTACLP 


BNCIFI  TO   VHV  (M)  ADAP- 

Adidpts  anv    HNC  -pliyt  "t'*  *^y^ 

UHF  ^Ji-li    12  39 
P  U  S  H  -  O  N 

ni       «m       trmal^       CtlRflCClitn. 
t2.3T 


LICHTNING       AHUCStOR 

tnaUdrtlff  fr^Jfll  HlUfnu.  ^fo 
I#-rU  f  vUt  ^alUAbl'  rqumi-mritl 
aimiaat      tichknim      4*n^tfr 

tSC    PLUG    3i4D3-U3    VU- 
U  €i*fltm*»nJT    kiwd  *">■  fJ** 
la  ua  I C  i  t  i<H«1       jnlarftiu       ItMt 
CAfaln.    Fw   flO   5tim  ft   ■« 

ViC  StHAlf^HT  HOArTm 
}M319-I«&    UG^I4    I    9Hf 

br    ia««4-    Mlatrt    v^ih    S:*iC 

Pl<vc  ^amill  aErErrAri.t: 


tS-iTfl^na  503X%SM  HiHiati 
in      tai(^     litiir 

wmt  tsri^tai.  $t  At 

BJVC       ANGLE       AETArrtK 

11 -#49-49^     t7C'3aC     Adwim 

BNc    Trit     AnArrcK 

J  L  fttil  Hi  lJrC-XT4   Ad«Vt«  1 


vti'iM 


K03;]v 


UG^ITJ 


i7ifltHi^Mh 


VC*» 


1K1-S14 


First  la  Iht?  Fox  KK,  It  reads  all 
bdndB  and  1;ucb  away  an  hhp  visor. 


Our  remote  (RWj  jh}*  is  "out-oJ- 
slqhr'  wh&n  matftlled-  Oiit-oi-Sight  in 


And  now  1  here's  Super  fox! 

t  tmfls  the  ■Boaiii  vi^f  capdijiiily  of  Anf 

I  ndl  riici*r  detiector-  It  a  idea) 
or  cuAotn  instoUatiarB. 


PRICE  LIST 

Descrtptioit  p^j^ 

Fov  XK 

All  band  dencfiir  w/i*lf 

contitn«d  AJfilMfUll  ii«n*  SlO9il0 

Fm  XK  (RWt 

All  btfid  dcuctof  wAnnnote 

COA&oL  w«ef  proof  $139.00 

Supv  Fdit 
SufHr-Htttrotfyrv  rerrKitii: 


Mo. 


HITACHI 
OSCILLOSCOPES 

SPECIAL  t 

15%  OFF  ALL 

MJTACHI  SCOPES 


,JL^^- 


ALLIANCE 


t^yf  high  letiSdiiviTy  Hi  tAChi  qmliM 
^re  tiuill  ta  diKninding  HiTachj  C|ii4titv  ft^n- 
dl»Rk  2Tid  are  b^efctd  by  *  7vtAt  wwrantv 
TI'Vf'rH  aye  to  m««iurr  (i^n^aU  H  fo«f  ai| 
T iviV^^tiHrtEivn  C*ith  X5  wittc**  mtgnifier). 
It'i  a  ipectftcatioo  y^Hi  woa^i  find  ori  miy 
oilier  IS  or  30  MHi  tcopv.  Plut:  Z-«xii 
modiditton,  n*a  rotation,  front  pvi«4  X- 
operation  feir  «ll  fouf  icofw  tnodeiiH  «^  X1l 
»veiO  magniftutHKi,  And.  both  3D  MHj 
ofCJIkiscDpei  olfflT  internal  i*gn#l  dvl^v  l^rt^.] 
fty*  tm  of  ojperfrion,  fuitdionjlty-relati 
controls  are  grouped  into  three  blocks 
the  colot  coded  front  paneU 


V-3Q^  30  MHz  Dml  Tiace  $85050 

V-301  30  MHz  Sin^ta^  Toce  S£70.50 

V-1S2  IS  MHi  Dial  Ti*»  $62525 

V-151  IS  MH£  Sknm  Tmx  $49030 


$99.00 

HD-73  HEAVY-DUTY 

ROTATOR 

with  exclusive  Dual -Speed  ControJ? 

For  AnTenn»  up  to  10,7  sq,  ft.  of  wwid  htm^ 
ar«a.   Mall  n^sfiort  bracket  ttsigo  perTfiin 
lenv  ccnmtimq  and  off  en  i  poslitwe  driirfr 
no-liip     optiqn.     Automatic     brak«     sctior. 
Icuyiions    stops    tq    reduce   inertia    Etr esses 
Unique  oonciol  umt  f^turei  DUAL-SPEED 
rot il ion     Wit^i    one     fiwHposttKMi    eml^ 
I  SPECIFICATIONS:  fStx.  wfnif  load  bending 
moment  -  10,000  '«\Abs.   (side  thrLKt  av^ 
[turmngj};     Starting     tofque  —  400     in.4bi.; 
KitiJtened     steel     tfrive     gean:     Qeiaringi  - 
100  3/B"     diameter     (h^denedl;     Meter - 
D'ArKtnvjl,  Taut  band  ITuck-ii^htedLTbere'^ 
much,  much  more. 


Two  NEW  Rotors 
from  Comell-Dubilier 


TAIL  TWtSTERTM 


HAM  IV 


ot   th« 
snien 


■  For  the  New  Super 
Communication^  At^tennns 

■  New  Thickwvail  Casting 

■  New  Steef  Ring  Gear 

■  New  Meta(  Pinion  Gear 

■  New  Motor  Prebrake 
V  New  Super  Wedge  Brake 

■  New  L.E.D,  Control  Box 
■Safe  26  Volt  Opofation 
Designed  tor  the  newest 
kin9-si2e  conrimu  nrcations  _ 
ocs,  tbe  TAIL  TWIST  ERTM  ,5  ^^^ 
ultimate  in  antenna  rotaTmnal 
dewiees,  Ttie  TAIL  TWISTER'"^ 
starts  vvitti  a  deluKc  control  box 
texturing  snap  action  controlf  lor 
brake  and  directional  controls, 
t_E.D.  indicators  Signal  rotation 
and  brake  operation^  liMliile  the 
illuminated  nrteter  provides  d^rec 
tion  readout.  This  nevM  control 
box  couples  10  th«  new«st  betl 
rotor^  Using  the  time  tested  bell 
rotor  P'''"^'P'*^i  "^^^  TAILTWIST- 
ER^™  IS  a  brand  new  design  wwiih 
thi<ckwa1l  costings  and  sut  bolt 
assenrtbiy.  A  brand  new  fnotor 
with  prebrake  action  brmgi  the 
antenna  syitem  to  an  easy  stop, 
while  the  rnass»ve  iquare  front 
brake  wedge  tocks  the  assembly  in 
Diace.  A  new  stajniess  steel  spur 
gear    system    provides   final   drive 


Into  a  new  steel  ring  gear  for  totdl 
reliabflity.  Triple  race^  133  bait 
bearing  a$sembly  carries  dead 
weight  and  maintains  horizontal 
stability. 

An  optional  heavy  duty  lower 
mast  adaptor  is  available  for  light- 
er toads  with  mast  mounting. 
Price;  £279,00 

The  HAM  IV  sets  new  levels  of 
pefformance.  Snap  aetion 
switched  wedge  brake  and  roTa 
lionat  controls  brings  pmpomt 
accuracy  to  large  directional  ar 
rays  popular  m  communications. 
A  neuM  motor  provides  pre-brake 
a^tioi^  to  assist  in  slowing  down 
rotational  mass,  and  the  new 
thicker  wedge  brake  offers  far 
stronger  lock- in  phase  aciion.  To 
take  full  advantage  of  thts  new 
design.^  the  HAM  III  is  designed 
for  in-towef  mountifig,  A  new 
optional  heavy  duty  lower  mast 
ddaPTor  is  available  when  the 
HAM  Ml  is  TO  tje  mast  mounted 
With  smaller  arrays,  A  stainless 
steel  spur  gear  systerT>  multiplies 
the  torque  into  the  dual  race  98 
ball  bearing  support  assembly 
assurFng  yeafs  of  trouble  free  per 
formance     Price:  $^39.00 


P.O.Box  27,  Medford,  Massachusetts, 02155 


TEL. 1-617-391-3200 


TUFTS  Electronk  Department  Store.TUFTS 


NEW! 


MFJ  INTRODUCES  THE 


GRANDMASTER 

MEMORY  KEYERS 

At  $139.95  this  MFJ-484  GRANDMASTER 

memory  keyer  givei  you  mom  ftatums  [wr  dolar  Ihan  tny  other 
memorv  ^^W  ^va^lalili  -  and  Heir's  Why  . . . 


mmt 


t   }  UF  IJOi 


I,  lb  l4^  sw  wHot 

Ml  UWV  S  M  USr  AMtl 
WWH  II  r-NIR 


TIH.    rftwlH 


■H  I  *v     ««41 
Kilit 


Q  0ID 


MEMORY  KEV€RS 

MFJ--4S4  Grindmaitif  Mtmnrv  Kwvflf .  Up  lo  twelve  35  chgricter 

meu3g»  plui  a  100,  75,  50,  or  25  character  mesf^gt. 
MFJ -^432  GrgndmAstflr  M Pernor y  Keyar   Faui  2&  or  a  5Q  and  two 

15  G^aractor  m^isiooe^. 
MFJ^QI  Grancjmai^tfir  Mvmorv  Kty^f  Two  §0  characte?  rn«}a^}, 

NK    1  Optional  SquraJrn  Kiy, 

PROFESSOR  MORSE 

MFJ-4 10  Profaaqf  Mor^.  flartdom  code  generalnn'kever.  Mors« i^Odv 

teactitngcompyttr.  Stndi  alpha  anty  nr  fltphsnummrk. 

fun  resture  CitftU  ktya* .  ijKed  resdoui,  deisy  fcr 

iPKing  ^it«7s  iip  to  Tfirtt  wcontb, 

THLEPMONE  PATCHES 

MF  J-624  Cri^  ci*ar  DroffHiioniAl  lotrnding  #udio,  Vu  metet  fof 

monnonng  lint  (evffl  tncj  for  nui:rin<)  fof  nuxunurn  sapiniioii 
«t  irmsmitttr  amd  r«cc4 vtr.  e^ty  pdtdi  in  ptatcTi  out 
connect  ions 

MFJ-620  S^me  m  MFJ-S34  vMctpi  witlviut  meor 


GS.95 
70.05 
^9j95 


140;B& 


4g,9S 


$ 


29 


95 


MFJ^40T  OftF*  tt«nimt1i«r 

MISCELLANEOUS 

MFJ. 203  RF  Hatye  Bfii^ 

RiM:e»vt(  P(ifb«iccTdr. 
Frequsncy  Slsrvdard 
QflPTrajnirtiittftf- 
CompimonORP  VFO  tnr  40T 
Cod»  Practice  Oicillftio* 
OptioriBl  Tfllegrftph  Kov, 


MFJO030BX 
MFj'200aX 
MFJ-^QT 
MFJ -40  V 

TK-SS5 


59  OS 
4995 
2G9S 
2iJ5 
20  J5 
17.BE 


95 


\l  6t^A 


Uf-itWM 


ISP-3^J9I!](    n 


SPEECH  PROCESSOR 

MF4-&?&  RF  S-pc^^h  PfQuxwff   Plugi  beiwHn.ffiH:fop^mtit  xnd 

rvgi.  pQWirtuI  rutuffli  KiundirtQ  spcacfi.  Vu  irwlfl-f 
fof  adfjuttrrwnt  of  proOCtMitg,  4  pm  rnk  jjck^  6  dS 
mw*  A«*raqp  $SB  ponwf,  uu  witti  any  rigiVid  iny 
mic,  puiti  butfon  on^lf/bypa^ 

Logarithmic  SpMdh  P^ocbx^t 


LSP-S20BX  II 

LSP-saoex 


11005 

59  JOB 
40.9% 


$ 


54 


95 


CMOS-eQ43  El«lcomc  Keyer 


.:  >  r    *Pt     •  I   to  ^ 


1    (#fl(igfit    rpiii.      « 


2  !•   Iff     ■     ^  *l    <     *    ' 


ELECTRONIC  KEVERS 

MFJ-BD44IC      Deruxe  Kffyirr.  Dot  and  datti  mamury, 

Econo  Kayer  Sulh-ln  paddtir,  plus  skum. 

Econo  Keyflr,  BuJItln  paddl«- 

Econo  Keyflf,  EKterntil  Key. 

New  Detuxo  Electronic  II,  speed  readout  mater,  socket  for: 

Mem  Dry,  randcirn  cndR  Qorierator,  keyboard.  8044  tC  hey  Br 

chip  dot  iful  d»iJh  cnemDiy,  Ufj  to  50  WPM, 

Bendner  Oelu]<e  lambkc  f*dd^«i.  Heavy  steel  baw,  ron-fkjici 

fe«t. 


MFJ.404 
MFJ-402 
MFJ-400 
MFJ^Oa 


5Y-1 


69 .95 
50  JG 

49J5 


TOSS 
39  JS 


MFJ  EHTERPRISES 
DELUXE 

Versa  Tuner  I 


MFJ-934 

MFJ-982 

MFJ-9B1 

MFj-980 
MFJ-962 

MFJ-96T 

MFi-049 

MFi'#4tB 

|IFJ^40 

700-0014 
MFi-045 

MFJ-d44 

MFJ-M3 

MFJ-901 

MFJ^mXJ 
MFJ~160!0 


D«lu3««  3k W  Vtru  Tufwj  IV.  SWB,  fohward-re'flecl'fld 

wijUmelefj  rf  am iriawr,  dummy  load,  antenna  switch,  balyn» 

3kWPEP 

3kW  Versa  Tunir  IV.  7  position  antenna  iwJtch,  balun^ 

3kW  PEP 

3kW  V«rta  Tunar  IV.  SWR,  forward  reflected  Wdtlimffttf , 

twlun.  3kWPEP 

3NW  V*rta  TiAfter  IV-  BuHl-m  balun,  3kW  PEP 

1 .5  kW  V8f«  Tunirr  |tl  SWR;  forward  reflected  wattmour^ 

6  poiitiof^  tntanna  twntch,  balun.  1  5kW  PEP 

t  JkW  Vana  Tijiwr  Hi,  6  pwiitofi  amenria  iviriich, 

balun  for  bfllan£«d  Mrrn,  l.&kW  PEP 

Detune  Vtfta  Tuoar  II  Utiimate  in  antenna  luriehn  SWII, 

cfummy  load,  iof^ard-fvtlnrted  wattiTiet#r,  ftofiit  part*! 

antenna  iwltch,  bahjn.  300W  oirqjut, 

Veru  Tuner  II  improved  tnodel  mitii  SWRAMrtitfrnter, 

iftanna  fiM'ncih.  balun,  fnobt^  rnounting  hradtet. 

300W  ouTput 

V«r]«  TuMvr  II,  SMfR/Mdtlfrwtcr.  arrtHma  iwttch.  no 

t»<yin,  no  Pfiobcte  rnAurti,  30CWV. 

Motnk  rnount  Iqt  MFi-940 

V<r$«  Tunir  If  With  SWR/wainneter  and  mobili  Tftognring 

br«k*^  li»i  §  pcwtH^n  antenrift  smfdi.  BOOW 

Versa  Tufier  II  With  antfrnn^  twitch  srid  mot»l*niountif«g 

br*ekAt»  leu  SWRM^lirrveter,  BOOW  ouput 

Vbtu  Tiincf  M.  Lee  SWRMvttmeter,  antennjt  iwiich 

nKKintin^  bradK*!,  3QQW  oMftput 

Veru  Tuner  Matchei  unyttiing.  CoaK,  rs^dom  wirtf , 

balAfici  liiwi.  ?QQW  outpui. 

Econo  Tuner   Match«  cqbr  and  randaiti  wrrvi.  ?OQW 

RlfidlHn  Wir*  Timer.  For  random  and  Inng  vnre$.  2Q0W 


199  95 

m9.§5 
IB!)  $5 

169.95 

149.95 

129  95 

79  5S 

69  J5 
3J00 

BOSS 

^.05 

49.95 
39.95 
29  95 


24-HOUR  DIGITAL  CLOCK 
SOLID-STATE 


29 


95 


24  HOiiR  OIGITAL  CLOCK 

MFJ-1D1  24  hour  difttal  clock,  totally  so  (id  state,  .6"  liJut 

tfisptiy  {like  TS-HTOS!!.  lO  time,  lode  hmcttdn 
{prtvenrt  accidental  mifnetting  of  tansl. 


29.95 


TlKW  HFJ  ififft 


m  tin  Bfttt  «t|ici  In  tadat^. 

*29« 


CJCt 


SSB/CW  FILTERS 


MFJ-762 
MFJ-751 
MFJ-721 

MFJ- 720 

CWF-2BX 
SBF-2BX 
AC  Artapter 
CWF-2PC 

SBF-2PC 

AC  Adapter 


Dull  tunalbie  SSB/CW  active  filter  Signal  Enhancer  II. 

2  nor&e  IJmiier».  inpuu  foi  2  rigp^  SIOVACot  T2  VDC 

Tunable  SSB/^CW  aciiveillter  Signal  Enhervcet 

ItOVACor  12V0C. 

Super  CW/!^B  FilTcr.  7W  ampUfier,  noi&e  limitftrip 

inpuTi  for  2  n^,  1 3VDC  m  T 10VAC  whh  opiional 

AC  adaptor 

DelUKe  SujMf  CW  Filter,  2W  amplifier,  12VDC  or 

1 10V AC  with  Qjilionfll  AC  adaptej- . 

Super  CW  FUtar 

Sinqlu  Sidubeind  Filter 

12VDG,  aoOmA. 

Same  wired  ind  teited  PC  tioard  ss  m  CWF-2BX 

with  4  poiilLon  svv^l[{:h 

Same  wjfkI  and  tatted  PC  board  as  in  seF-26X  ivlth 

4  position  switch 

6  VDC,  300  m A. 


79.95 
59.95 

59.95 

44.95 

29,95 

29.95 

7  95 

1995 

19.95 
7  95 


P.O.  Box  27,  Medford,Mo$$Qcitusetts, 02155 


TEL.  1-617-391-3200 


TUFTS  Electronic  Department  Store.TUFTS 


®KEI\IV\/OOD 


TR7600  VHF  XCVR 


TR7600^  2m  FM  XCVR.  10 
watts,  LED  readout,  144-147j995. 
Fully  synthesized,  sny  repeater 
offset  possible,  memorv  channeL 

S375.00 


BLC  10/70  VHF  Power  Ampiifier 


149.95 


YOTAL  REGULAR  PRICE         $524-95 
SALE  PRICE        $424.95 


Imf  MiBiiwttritifl 


SAVE  $f  00,00 


Unarco-Rohn 


COMPLETE  25G  TOWER  PACKAGES 

pO' Guyed  Tower:  includes  top  section,  4  regular 
ictmns,  base  platev  rotor  plate,  50'  fuy  uvire,  2  guy 
asserr>blies  with  torque  bars,  3  G0^1cfete  guy  anchors 
irid  other  miscellaneous  hardware. 

TOTA L  R EG ULAR  PRICE         $594  02 
SALE  PRICE  464.02 


/ 


SAVE  $730.00 


iO'  Bracketed  Towtr;  Induijes  top  section,  4 
regular  sectioni,  ba^e  plate,  rotor  plaie  and  yniversal 
touts  bracket. 

TOTAL  REGULAR  PRICE         S366J5 
SALE  PRICE  266.15 


X 


CKMAIM 


SAVE  $100.00 


If  yt>u'«e  evei  been  troubled  by  « lAulty  mulh'- 
meter  —  or  had  ont  thAt  wtin't  quite  up  to  the 
tDuglxr  job*  —  yoiu  troubln  ucovti 

Qioke  oi  MtMfcli 

XheTtOi  JWJ  kit  J  0  1"!  VJr  M<u»cr  tnA  inttw^mrtm 
f^ttita,  bui  •  itDhwi  Ijima  Ohm'''  conliiiva!;  fiiacMii 
DT  the  10  IB 


AC^ 


TECH  300- $110 
TECH  310 -$140 


OeMDpl**^  MuliMMftr  CtfMbilMy 
DC<d0       t«OpVi*lM»V 

Dia*»»Hfi 


(TKH  jiei 


£>Ci 


AC 


InESSuKLM 


570 

TUFTS  NOVICE  EXCLUSIVE 

Purchase  your  Century  21  (570  or  574)  from  us  and 
have  up  to  one  year  to  apply  the  full  purchase  price 
towards  a  new  HF  transceiver  when  you  upgrade 
your  station. 


Syncom  51  with  TTP: 
From  Tempo  —  the 
world's  first  synthesiz- 
ed 300  channel  hand- 
held transceiver  In- 
cludes battery  pack, 
charger,  telescoping  an- 
tenna -  and  SOO 
channels! 

KLM   PA2-25B   Power 

wansout. 

PACKAGE  1 


FT207R: 

Froitt  YAESU  -  2m 
FM  XCVR.  Handheld 
completety  synthesized, 
digital  readout,  key- 
board access,  2  waus, 
4  memories  and  much 
more. 


•  mM 


$339,00 


92.95 


Tempo  SI  w/TTP 
KLM  PA2-2SB 

Power  Amplifier     

Total  Regular  Price    $431 35 
SALE  PRICE     $396.95 

SAVE  $35.00 


Amplifier:   2  watts  in,  25 

PACKAGE  2 

FT2C37R  Synthesized 
2m  haodhe[d  $399, 

KLMPA2-25B 

Power  Amplifier  92, 


Total  Regular  Price    S491 
SALE  PRICE     $441 

SAVES50M0 


®KEIM^A/00□ 


parrsfii^r  in  am^tfur  tudio 


V 


TS520SE 


TSS2C^E:  160-10  meters, 
200  watts  P.EP.,  speech 
processor,  rtois*  blanker,  ex- 
ceHeni  $en»iimiv  end  mini- 
mym  cro^-mod. 


SBTV 


ATB34 


^a!r^ 


TS520SE 

S629.95 

Hufller  SBTV  Venical 

139.95 

TOTAL  REGULAR  PRICE 

$769.90 

SALE  PRICE 

$649.90 

-^^  SAVE $120.00 

or 

TS520SE 

$629.95 

ATB34  Coshcralt  TriSander 

$329.95 

TOTAL  REGULAR  PRICE 

$959.90 

SAI  E  PRICE 

$793.90 

SAVE^tSe.QO 

®KEN\A/OOD 


■( 


t  V 


TL922A:   2kW     PEP,, 

160-16  meters,  3-5002 
tube*, 

TL922A: 
MBit  Tuntr 


L 

Modei  43 


MBIi  TUNER: 
3kW,  JeO-^tO  meters. 


TIA22A: 
Bird  Model  43 
Si  199.00      with  25D0H  elemertt 
295.00     and  carrying  case 


S1 139.00' 


201.00 


Totil  Rtgubr  Price 
Sale  Price 


SI 494. 00  Tcital  Regular  Price 
$1294.00  Sale  Price 


$1400.00 
ST  200,00 


SAVE  $200  m 


SAVE  $200.00 


CALL  AND  CHECK  OUR  GREAT  DEALS  ON 
ALL  YOUR  AMATEUR  RADIO  NEEDS. 
DIAL:  1-617-391-3200 

Btodt  itemt  shipped  within  24  hoytt.  Prices  subject  to  change. 

Limjtad  quantity  on  tonte  itemt. 


P.O.  Box  27,  Medford,  Massachusetts, 02155=  TEL.  1-617-391-3200 


TUFTS  Electronk  Department  Store.TUFTS 


JAN  EL 


LABORATORIE 


CLASSIC  2  METER  PREAMP 


F<  ~  -     • 


pi**=  i*  lien* 

i£  TVS?  fagt^v    1 2  «iac 
-    5  ^ V2Vi>» 


MODEL 

30P8 

53Pa 

13;PB 

t44PB 

PM-1 
OSA  fi 

oSAe 

220  PB 
432PA 
432PC 
43?PE 
PB 

I44CF 
432€F 


01 'A 
08-A 

t70l3 
170  to 
ITOM 
03005 
Q3Q06 

432  FA 
432FA  2 


OESCRIPTIOM  PRICE 


38-30  UN t  [BMCJ  1  Jl56 

50-52  MH^  (BNCJ  3^55 

62-54  MHi  IBNCI  21-96 

13&-1?9MH7|BNC|  3|Ji 

T44-^4BMHHet4a  ^-Sfi 

2m  Pt« strip  ^Aoduk  {Soldar  Ttrmin>li)  l&j&G 

1 44  - 1 48  M  H  2  Tqi  Tra  rt*«ri  wn  I  SO-  239)  <  1 JBB 

S0^S2IVI Hi  £50-3361  *3fl5 

220-235  MH/ EBNC]  21.56 

420-450  MHf  (BMCI  3.§  clB  manirTiiJiTi  NF  33.D0 

420-4&0  M  H  z  ( Bft*C  I  2 ,0  d  B  n^fl « kmtim  1^  F  54  .©6 

l.OdB  ^^picfll  NF  90.00 
Any  single  frcqofiricv  tmtween  30  aivJ  &0,  or  148-174  MHz  (BWG)         27.00 

CONVERTERS 

144_lil6  MHiiPi,  28-30  MHj  OUT  (BNC)  $   795& 

2nd  cryilit  iar  144CF  1 14B- 148  IN.  7B-30  GUTI  T3iX» 

32-434  MHz  IN.  23-30  MH*  OUT  (BNC»  79  9fi 

^Tid  cmtal  fat  4  32CF  1 434  -436  I H ,  2a-X  OUTJ  1 0  JOG 

Mm  avail itiJe  wich  434^36  MH2  TlM  and  2fi-3a  MHz  OUT.  lOic»  B, 

Mode  J)  mm 

OSCILLATORS 

(V«criion,  Sip^fv  4  o*  10  MtHz  $  ?d  J5 

TO  to  1  090!  Otvidrr  1 1 S5 

El#it^  T0  to  1  Divickn  37  Jifi 

USE  FUL  ACC  ES50R1 ES 

BNC  ID  BHC .  36"  AG  -  5a&U  CabI*  S     6  00 

e  NCiQ  UH  F .  3C  "  RG-5^/U  Cam*  6  m 

HISIC 10  RCA  PKsno.  36"  flG-^aCAl  CiMt  6J(» 

Adqitisr.  BNC  Plug  »  UHF  JkA  4 JOO 

BNC  ConfiTCt&f .  UG-BeOJ  fo*  RG-5a  tUf  oWe  1 2B 


For  6  M«1i&r  Trjan^cprvtri 


S43.95 


UHF  PREAMPS  S33.00 

Low  Coat  AEt  Aratiod  Fftrorit* 

jcrot&  ttiH^  lus  4S  MHz  band  A  to*  3  ^  ^ 

loitt  t^nwe  rrmiices  ""t-i  piAwnci  idipAi  to^  rnciti  im^ 
tpi/ti  ACiphc^iions  Can  t)p  us«d  (tn  4»  modN0^  ^ 'Vo 
9Ain    I2w0i:   power  itlknJiii    B;t4C  ccrifieicir 

Mod«J432PA  420  450MHz 


or    '- 


**wiei  OSA^ 


Etiramflly  S«nsiitiv« 


S54  9S 


lillSCELLAN£OU$ 

A  ^  Itaitm,  144-1 74  MHx  (50-2391 

Cavil  V  Fi*ttf ,  SfSBksti 

CavJtv  Fjfter,  J'  dB  mimiimum  Stn? 


$  14jiS 

tO5.00 


Trv(  pt^^iifttQ  ^{jvides  j»  low  nof^*-  I'giif^  t-rinwi  far 

(Jemfliding  npi3liCi3liQ"5    A  un--  >    i-  .4'' 

TiiSri''"  '■■''  ■'   ■'■■'■•"■'  '-v  ^, ,.-.-.,.  1,-,  ^ii  i4.i|iij>i ,         ■ 
IK     1   .  .  .  ::      .  .in    ?  da  in.. 

'l.J.ii--  I  .     ■    ill'     Yl  '■■   i*'     1       •■^?''  '1'"  ITOWf'l  UHL  ttJOr'rUiL- 

':  I     Msdel  432PC  42Q-450MHZ 

QSA5  PREAMP 

For  Transceivers 

Thft  QSA  5  P'feamp  is  l  h^gfl  petlQimt^nrp-  Inw  non^.t* 
preiirfiB  PgT  I itHjrij^mq  1  he  receiving  wnj.1'  '' 

rifi  m    ■       •  .nn  rp  itli?  Eiranscei^'pr  rifqui" 
can  oti  uiicd  with  wrrtLiall^  311  ?  trmimt  ipn 

4uiciiTid^iiC(iiii»  r/>pi5^  rew  fK<haffio  *^* 
iflrH#d  A  LEO  iridiC3U»E  itnHW  !r»  w,  ^. 

A  iiorte  tmne^  smich  a)i^pn^  i^c  privnp  Id  M  trvpM>«a 
wrriiiv  rtK«Vinfi$   TUcp  l£pw  nose  Ivyr*  cft  CfW  OSA  ^  |in> 

¥<)«  lor  ^McefpHK/feii  semiinf^  The  Q*n  Mi  Detn  »*1 
t9  oprbfTKEB  Pw  peHormarK*  «|rar»  3  <n«|»t  uttn- 
tmtmrt 


S90.00 


Qm  Finest  \^Hf  Prump-  1 .0  dD  NF 
Tfiia  OiitsiandiTig  43?  MH/  pii'iJi'mo  D*0i^4(J(eii  (tw  iciw 

'     ■:1icw>  arwa  ^iignmrtir    SMriQK*  *iTagf"   titum   l^B 
lii  I  li  WOi^t?  Figure?  1  2d9    imuic  includitiq  tth  ■      ■ 
mmii  wncertamlvj  oa  113  t  (WH  'vH^'^'ii    '^M''   .. 
MYiUHz.  iSvoll?;  .al  abfJiif  ?nnA  i"  ■■ctora. 

Bus  1 '.iiJjtV'',  inches  ttjnlB^  Ff«*ij  .        .       .   't.f\'3 
M\-\i  \HpiSC.\\i  when  prripurnif  MadaM32PE 


10  METER  PREAMP 


.  I      .1     l^■.L. 


nact<iFS   fiiiyrruriiam  {x:  >■ 


PREAMP  MODULE 


Model  PM'1 


6  METER  PREAMP 
Idvi)  fof  OX 


S21.95 


Tt\iS 


f)f«a*»^  *i^M>c*i«V  "T**?***^  m» 


pi 


'-  ' ;  C  t»^  tana 

■  "   ■  T-'  r-'' A--'  ■-'■■■ 

MDd«l  WPB  SG-^^UHz.      HodAl  ^SPB  SrStWHx. 


^ 


Th«^  ink  nc^£  sf^aum  »  aeaioi^ed  to  Is* 

COipOIBt^     HKi    n*H    fir    *llili^    }    flWIfrf    f^AMftfrVM 

ScMtrr  r  .~r:MdnS  M»  meurftmq  Id  «  PC  bOA>d  o> 

lor  CCnH-,"-'    iw  ii«n«  ^  oiv    UtK  Kw  *'Kbtt»  iANIl 

MOS^CT  ciicufjiy  Cacti  ij0a  t%  hjiti  vmaA  ler  um  ind 

nt**^  t^-gnUii-   Afffntfl^  pi  CCS  Oier  MttlUilli  'M  qCM  » 


ffh      220  MHz 


i^    Uow  h^ois«  P^rsamp 


•Sun  'It 


til^C  .^i^'-J-T-Clii!-     I»nj4«|   ??4lpg 


S21.95 


QAIWA 


$106.00 


RF-660 


s: 


£20.95 


Coaxial  Switctfes 

2  Posiiiofi/Model  C$'201 

4  Po«tion/Mod»l  CS40t 


RF440 


$135.95 


SWR  &  ?owm  Meters 

Mod^  CN-720,  CN-620  and  CN-aSO 

Pf  0>t«i$i(m3n  V  enginRfcd  CMvi  Ty  avntf  uctiofi . 

Pcww  Rating:  2^feW  PEP.  IkW  CW 

ImpedAfic*:  BO  Ohmt 

Ojnntaon:  SO-239 

Insertion  Loii.  Less  thftn  2  dB 

VSWR:  1:1.3 

Maiimifrm  Frequency:  ^OQMHi 

Ifolition-  Better  than  50  dS  «i  300  MHi. 

better   than  45  dB  it  450  MHt;  tifjwent 

tpfminiL 

Unused  Terminatsi  groundiKl. 


R  F  Speech  Processor 
Models  RF-4Q0  Si  RP-660 

tncifrases  Uik  phTMur  with  ipliUer  fntoptri- 

tion.    RF   cHppin^  mum.  kttt  dtitoriii>n 

Slmfihf    HHtall    bifWHfi    mkiaphoni    «irtd! 

trsnimitterr 

Tilk  Power:  Better  than  6  dB 

Frequency  RetporOB:  3O0-3OCI0'  N;  ir  13  (6 

Oisionion:   Leis  rhan  3%  nt  1  kHi^  20  cfS 

dippirig. 

Power  REciuifcment:  RF440  tttt  cofliitived. 

AC  prnnr  Mippiv'.  RF4I60  T3,&Vdc  iJitRnjil 

tuppty 


CN-720  and  CN^2Q 
FtequeFKY  Ratt^    1.8-150  UHf 

Power:  3  flangei  |Forw*fd.  20/200 /I OOW I 
I  Reflected.  4/40/200WJ 


^:S^        $140.50 


Interference  Filters  from  J.  W,  Miller 


Low  Pass  Filters 

ENrriiniittr  or  umatlv  furiupii  mtuflfititftnii  lo  TV 

mceivrtu  bv  trtio  ^tttiitirgp  mflirini  •AHn 

irtLlAllnJ  tn  i^;firili4  ^iHitl  at  1hr?W  Tiflni 

initidd^   Iriiiui  ird  iiui|jut  |nitJ<>4l4nfiii  GC  oNnil 

Niirt>£Hilon  ItlBiniht.   VW^II  1.^1 

Arte^WVthDnr]f€li«jr  H\4ii  76  <t8  Jlmvil  i  I  MHf 

■CSfT  t,  2&WftW50W"E^a«  $19  SO 

c-etM  TOGO  v¥  AM  jttxi  w  *»i  p  Mia        ^ ,  ^  q^ 


High  Pass  Filters 


Id  TV  at  FVJ  laetntfi  i  upjittf  by  pumy* 

ratio  tKawmttm  Md  ettw  h^  hvMimCf        11018 

f«iKiiinicHFtfti*«n«MMt«Mti»iiM    iiaie 

40  Wf;  br  4  livm' iKtm  fniMwr  W«i 
C513^T7  71.-7^  rf--.  CISJ-TJ  aoa'woeiw. 


Audio  Interference  Fitters 


wTi  1qA«  HWW  C* 

AC  Power  Line  Filters 

E  unuiuw  w  fwliiar  «indi*ft(K«  lo  ticrjA 

jwtrtVTi  rt4v  lafTidh  hom  ipvirr  irk|  piMmir 

iine 

C^S-L  J-wirtKtii  LC  1ilh«t,  J  A  m#i 

CS{B|,   S-WCtHjn  LC  iHlDt  <fur  inwtwrtrti 

'nttrlETenexk  S  A  m»» 


$8  67 


$  B.3^ 
61835 


CN^20 


CN-630 

Frequency  RsngBL  140-450  MHz 
Power;  2  Hangsi  (Forward  20/2Q0W) 
fRdlflCtid4/40W| 


CN-630 

S139.Q0 


CN-720       SI  66.95 


P.O.  Box  27,  Medford,  Massachusetts, 02155 


TEL. 1-617-391-3200 
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«»lKtcllV9r 


ORDER  BLANK 


Electronic  Departmenl  Storft 

OPEN  DAILY  9-9 
SATURDAY  9-6 


P.  O.  Box  27,  Medford,  Mass.,  02155,  TeL  1-617-391-3200 


Prices  FOB  Madford, 
MasS'  Mass.  residents 
add  S%  sales  tax. 

Minimum    S3.50    for 

shipping  and  handling 
on  all  orders. 


CAT. 

NO. 

PAGE 

NO. 

DESCRIPTION 

QUANTITY 
ORDERED 

UNIT 
PRICE 

TOTAL 
PRICE 

, 

1 — 

Name  _ 
Aetdras 
City 

Call 

5%  Sales  Tax 

(Mass.  Residents) 

s 

State                        Zip 

n   Visa       D  Wast^T  Charge       D  $1  Enclosed  for  Catalog 

(SI  refund  able  with                 . 
S  SUBJECT  TO  CHANGE  WITHOUT  NOTICE    *i^  P*Jrcha«) 

Card  ex  p.  data 

Shipping 
and  Handling 

$350 
Min. 

n   Check  Enclosed 

PRICE 
Card  no. 

Amount 
Enclosed 

Signal  u 

re 

SPECIAL  PRICING  NOTICE 

Many  of  the  m^jor  items,  such  as  transceivers,  are  availalbe  at  special  discount  prices.  A  complete  list  of  these  special 
discount  prices  may  be  obtained  by  writing  or  calling  our  mail  order  department.  )f  your  order  contains  one  of  the 
items  on  the  current  discount  list  our  sales  staff  will  make  sure  that  you  receive  the  lower  prices. 


eANOPASSfiEJECT  DUPLEXEft 
OPLA  144  FOR  144-174  MHt 

Alto  available  for  ^ 

§4,220,  450  MHZ.    .\^i 


WACOM 


$479 


These  Band  Pass  Band  Reject  Ck- 
cuft  dupiaxcfs  Include  the  use  of  an 
e>c  elusive  circuTt  developed  for 
WACOM,  which  provides  superiof 
SMOpression  of  spurious  sideband 
noise  between  ana  adjacent  to  the 
duplex  freouencl^s.  When  u^ed  with 
d  H\qh  Q  filter,  the  Band  F^ass  Band 
Reject  Circuit  provides  frequency 
response  curves  with  bandpass  cavF- 
ty  characteristics  at  the  freqyency 
to  be  passed  and  hand -reject  cavity 
characteristics  at  the  frequency  to 
be  attenuated. 


SPECIAL! 

15%  OFF  ALL 

HITACHI  SCOPES 


o 


ljil*-- 


HITAUHI  OSCILLOSCOPES 
Sin^i*  And  dual  tijcp,   15  and  30  MH?    All 
fcHjr    hiiih    wnvt^vifv    H^iMctit   osciiios^iin''^ 
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Automated  Operating  Comes  of  Age 


Microlog's  ATR-6800 


Back  in  October  of  1 978, 
73  Magazine  published 
an  article  of  mine  enlitled 
"Triple  Threat"  It  was 
about  a  then  new 
CW/RTTY/ASCll  system 
manufactured  by  the 
M  i  c  r  o  1  o  g  Corporation. 
Recently,  Microlog  in- 
troduced a  new  and  very  in- 
novative system  called  the 
ATR-6800,  and  that  is  what 
we  now  are  ^oing  to  take  a 


very  close  look  at. 

The  Microlog  ATR-6800 
is  not  the  run-of-the-mill 
CW/RTTY/ASCll  system - 
in  fact  there  is  no  other  unit 
available  from  one  manu- 
facturer offering  all  of  the 
features  to  be  found  in  the 
ATR-6800.  From  the  expect- 
ed CW/RTTY/ASCII  modes, 
the  ATR  expands  the  hori- 
zons to  include  full  func- 
tioning as  a  "smart"  termi- 


nal and  a  stand-alone  mi- 
crocomputer with  4K  of  on- 
board RAM.  Its  price,  when 
all  things  are  considered,  is 
better  than  competitive* 

When  I  bought  my  first 
Microlog  system,  I  was  im- 
pressed with  the  attitude  of 
the  company,  the  quality  of 
their  equipment,  the  en- 
hanced operational  capa- 
bilities of  their  system  over 


Photo  A.  The  Microlog  A  TR-6800.  On  the  recessed  strip  above  the  keys  are  (r  to  1}  power 
switch  with  integral  indicator,  reference  tone  switch,  and  LED  indicator. 


others,  and  the  full  one-year 
warranty.  Now  that  I  have 
the  new  ATR  system,  1  find 
that  the  features  and  per- 
formance of  the  earlier 
system(s)  were  just  the  tip 
of  the  proverbial  iceberg! 

Not  only  have  they  main- 
tained their  impressive  at- 
titude and  high  quality,  but 
in  the  ATR-6800  they  have 
produced  a  product  that  is 
just  short  of  being  miracu- 
lous. As  their  ad  says,  'Tor 
additional  performance 
specs,  just  use  your  imagi- 
nation .  .  ''  With  the  addi- 
tion of  a  printer  and  a  flop- 
py drive  or  two,  your  com- 
puting powers  are  virtually 
unlimited. 

The  Stage  Is  Set 

Look  at  this  little 
scenario  to  gain  some  in- 
sight into  the  capability  of 
the  ATR^SOO;  You  are  hav 
ing  breakfast  with  the  fami- 
ly white  also  trying  to  work 
an  expected  band  opening 
into  the  South  Pacific  on 
20-meter  RTTY  There  you 
are,  sitting  at  the  breakfast 
table  casually  sipping  your 
coffee  while  scanning  the 
morning  paper  and  ducking 
the  biscuit  fight  the  kids  are 
having.  Suddenly,  you  hear 
beep,  beep  — not  too  loud, 
of  course  (after  all,  you 
don't  want  Rover  scared 
out  of  his  wits)— and  you 
stroll  into  the  shack  to  see 
that  a  3D2  is  calling  you! 

Nonchalantly,  you  head 
back  to  the  kitchen,  pour 
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yourself  another  cup  of  cof- 
fee, and  wend  your  way 
back  to  the  solitude  of  your 
shack.  Now  settled  in  prop- 
erly, you  can  continue  your 
QSO  with  the  3D2  in  com- 
plete comfort  Yup?  \  sure 
did  say  continue.  You  see, 
whife  you  were  having  that 
quiet  breakfast  with  the 
family,  your  ATR-6800  was 
hard  at  work,  Having  been 
programmed  by  you,  it  was 
dfligently  calfing  CQ  every 
ten  minutes,  then  listening 
for  a  return  calL  and 
repeating  this  ritual  tireless- 
ly. Finally,  when  the  3D2 
called,  the  ATR  went  into 
high  gear.  It  responded  to 
the  3D2  while  also  begin- 
ning your  log  entry. 

Oh,  yes,  it  took  a  mo- 
ment out  to  trigger  an  I/O 
line  which  set  off  the  little 
beeper  to  advise  you  that 
your  presence  was  desired 
in  the  shack  to  continue  the 
QSO  Now  in  the  shack  and 
comfortable,  you  see  on  the 
monitor  that  the  3D2  is 
Henry  and  that  he  is  on  holi- 
day, Now,  as  soon  as  the 
ATR-6800  finishes  giving 
your  name,  QTH,  and  the 
run-down  on  your  shack, 
you  can  take  over  the  QSO 
livel 

If  the  foregoing  sounds 
like  something  from  an  old 
Buck  Rogers  comic  strip,  let 
me  assure  you  that  it  is  not 
science  fiction!  That  was 
just  a  sample  of  what  the 
system  is  capable  of  pro- 
viding 

Another  feature  (and 
perhaps  a  big  selling  point 
with  the  little  lady)  is  that 
the  ATR  is  also  a  smart  ter- 
minal You  can  subscribe  to 
a  service  offered  all  small- 
computer  users  called  The 
Source.  As  an  ATR  owner 
and  a  subscriber,  you  open 
up  an  incredible  new  vista 
to  yourself  and  your  family. 
Through  The  Source,  you 
can  have  instant  access  to 
such  features  as  classified 
ads,  consumer  information, 
dining-out  information,  en- 
ergy saving  news  and  tips, 
games,  home  entertain- 
ment,  a   New   York    Tinies 


"The  A  TR  Connection"— A  look  at  the  business  end  of  the  A  TR  from  whence  it  is  possi- 
ble to  interface  with  the  world! 


news  summary,  personal 
finance  guidance,  UPI 
(United  Press  International) 
news  wire  service,  educa- 
tional subjects,  and  (the 
ultimate  bribe]  discount 
shopping  via  computer!  All 
this  is  available  via  a  local 
number  and  a  nominal 
charge  of  $2,75  per  hour  of 
on-line  time,  provided,  of 
course,  that  you  have  paid 
the  one-time  $10000  sub- 
scriber fee.  [For  further  in- 
formation on  The  Source, 
contact  Doug  Eddy  at  The 
Comm  Center,  Laurel  Plaza, 
Laurel  MD  2081 OJ 

Quality  Control—  From 
Beginning  to  End 

With  the  Microlog  fac- 
tory and  engineering  facili- 
ties so  close  to  my  home,  I 
decided  to  do  more  check- 
ing on  the  ATR-6800  than  f 
had  done  while  writing 
about  the  earlier  system. 
During  the  course  of  sev* 
eral  trips  to  the  factory,  I 
was  to  find  many  reasons 
for  Microlog's  acceptance 
by  the  ham  community.  Un- 
like too  many  other  com- 
panies in  the  amateur  radio 
marketplace,  Microlog 
does  not  hold  to  a  "you 
bought  it.  it's  your  problem 
now*'  attitude  While  they 
may  not  respond  overnight 
to  your  tetters,  they  do  re- 
spond and  usually  by  tele- 
phone. Their  feeling  is  that 
while  it  may  be  slightly 
cheaper  to  respond  with  a 
letter,  it  is  not  always  best. 
As  they  explained  it  to  me,  a 
letter  may  answer  a  cus- 
tomer's question,  but  it  also 
may  leave  him  with  new  or 


additional  questions  to  be 
answered.  By  using  the  tele- 
phone, they  feel  that  they 
can  better  assist  a  customer 
with  his  needs  and  assure 
final  resolution  of  any  prob- 
lem or  question  without  un- 
due delay. 

Production  of  the 
ATR-6ft00  is  a  closely  super- 
vised affair,  with  intense 
quality-control  inspection 
throughout.  Incoming  parts 
shipments  are  checked  and 
double  checked.  Circuit 
boards  are  inspected  be* 
fore,  during,  and  after 
assembly.  Keyboard  con- 
tacts are  tri-redundant  and 
fully  gold-plated  to  ensure 
long-term  reliability. 

By  far  the  most  fascinat- 
ing part  of  the  production 
of  the  ATR  is  the  final  test 
and  alignment  procedure. 
After  undergoing  initial 
testing  and  basic  align- 
ment, each  ATR^SOO  is  sub- 
jected to  a  full  twenty-four- 
hour  "burn  in';  then  it  is 
sent  for  final  test  and  align- 
ment. This,  by  the  way,  is  a 
much  more  positive  meth- 
od than  that  used  by  many 
manufacturers  who  usually 
perform  a  final  test  and 
alignment  and  then  follow 
with  a  burn-in  and  a  last 
minute  function  check. 

Check  procedures  in- 
clude the  final  alignment  of 
the  demodulator  to  the 
geometric  mean  for  both 
the  high  and  the  low  tone 
groups.  Every  key  of  the 
keyboard  is  individually 
tested  for  both  mechanical 
and  electrical  operation.  A 
complete  functional  test  is 
made  of   all    I/O   ports.   A 


failure  at  any  point  in  the 
checklist  results  in  return  of 
the  unit  to  production  with 
the  test  cycle  begun  again 
from  scratch,  including 
another  burn-in  period. 

Now,  after  all  of  the  pre- 
liminary final  tests  and  ad- 
justments have  been  com- 
pleted,  the  ATR  under  test 
is  connected  to  a  "master" 
ATR-6tt00  and  to  a  very  spe- 
cial tape  via  the  Tape  I/O 
port,  and  at  this  point,  (he 
ATR-6600    begins    testing 
itseiil  A  very  thorough  and 
complete  test  is  conducted 
of  every  operation  of  the 
ATR,  and  should  any  prob- 
lem crop  up,  the  ATR  tells 
you  not  only  what  the  prob- 
lem is,  but  also  where  it  is 
located!    I    had    this    pro- 
cedure   demonstrated    for 
me  by  one  of  Microlog's  top 
design    engineers.    Bob 
Bugash  WA3VPE.    Bob  let 
the  full  test  program  run  on 
a  unit  to  ensure  that  in  fact 
it  was  operating  properly, 
then   he   removed   a   RAM 
chip  from  one  socket  and 
replaced  it  with  a  defective 
chip.    After    restarting    the 
diagnostic  program,  it  was 
just  a  matter  of  seconds  un- 
til the  ATR-6800  discovered 
something    amiss    and 
stopped  the  test  automati* 
cally;  it  then  displayed  on 
the    monitor    what    was 
wrong  and  the  location  of 
the  problem.  If  only  I  could 
figure  out  a  way  to  get  it  to 
do  that  with  my  rig! 

No  Strong  Signals  From 
Hume 

Many    fellow    RTTY   erh 
thus  lasts  that  I  have  talked 
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Photo  C.  A  close-up  took  at  the  ATRS800  keyboard  and  ffs  associated  circuitry.  All 
keycaps  are  double-injection  molded  and  cover  four  gold-plated,  leaf  contacts  which  en- 
sure positive  contact  on  every  keystroke.  Debouncing  of  the  contacts  is  ensured  via  an  irh 

tegral  part  of  the  A  TR's  sophisticated  firmware  program. 


with  about  the  ATR^SOO 
have  asked  the  same  two 
questions:  "But  what  does  it 
do  to  your  receiver?",  and 
"Yeah,  but  can  it  stand  be- 
ing in  an  rf  environment?" 

If  you  have  read  "Micro- 
computers and  Radio  In- 
terference" by  Paul  E- 
Cooper  N6EY,  QST,  March, 
1980,  then  you  have  some 
idea  of  what  a  horror  story  a 
makeshift,  "not-designed- 
fof-that-use"  lash-up  can 
create.  For  those  of  you 
who  have  not  read  this  arti- 
cle, I  heartily  suggest  that 
you  do  so,  especially  if  you 
are  contemplating  going 
the  route  of  the  corner  com- 
puter store  and  mailnorder 
interfacing.  I  am  not  bv  any 
means  knocking  the  many 
fine  microcomputers  on  the 
market,  but  beware  of  the 
fact  that  these  units  were 
not  designed  with  amateur 
radio  in  mind;  they  were  not 
designed  to  operate  in  an  rf 
environment 

Too  many  of  us  have 
seen  what  plastic  cabinets 
and  profit  motives  have 
given  us  in  consumer  elec- 
tronics—RFI,  and  more  RFl 
—  all  for  the  saving  of  a  few 


bypass  capacitors  and  for  a 
pretty  injection-molded 
cabinet  Microcomputers, 
some  produced  by  those 
same  folks  w^ho  keep  us 
busy  fighting  RFl  problems, 
are  produced  the  same 
way.  If  you  like  the  idea  of 
having  calibration  markers 
every  10  kHz  and  really  en- 
joy redesigning  and  repack- 
aging factory-built  equip- 
ment, microcomputers  are 
the  way  to  go.  If,  however, 
your  time  is  of  some  value 
to  you  and  the  unknown  ex- 
penses of  redoing  someone 
else's  work  is  unattractive, 
then  it  is  time  to  look  for 
a  piece  of  equipment  de* 
signed  for  the  uses  at  hand. 
Now  to  those  two  ques- 
tions: First  there  is  no 
measurable  RFl  emanating 
from  the  ATR-6800  cabinet 
(not  measurable  or  even 
detectable  with  a  Drake 
TR-7).  Second,  the 
ATR-6800  has  no  suscep- 
tibility to  strong  rf 
fields  — at  least  those  which 
would  be  encountered  in 
any  legally  operated  shack! 
The  major  factor  responsi- 
ble for  this  is  that  the  ATR  is 
housed    in    a    heavy-duty. 


heli-arc-welded,  aluminum 
enclosure  which  provides  a 
fully-shielded  cabinet  when 
coupled  with  the  shielded 
keyboard  and  the  Corcom 
'brute-force"  ac  line 
filter/connector  in  the 
ATR-6a00.  In  addition,  all 
sensitive  lines  are  either 
bypassed  or  filtered  against 
RFL  So  those  strong  signals 
from  home  that  are  emitted 
by  the  average  home  com- 
puter and  wreak  havoc  with 
your  receiver,  and  the  stray 
rf  from  your  transmitter 
which  causes  unplanned 
program  "dumps"  on  mi- 
crocomputers, are  non- 
existent with  the  ATR-6800 

Meanwhile,  Back  in  the 
Shack... 

1  have  had  the  pleasure 
of  giving  the  ATR-6800  a 
real  shakedown  with 
several  of  the  latest  state- 
of-the-art  offerings  in  ham 
rigs.  Of  course,  my  first  on 
the-air  test  had  to  be  with 
my  own  TR-7.  The  first  con- 
tact was  with  an  old  friend. 
Bill  K8TBW.  He  was 
amazed  that  I  finally  had 
learned  how  to  type  and 
spell,  What  Bill  didn't  know 


was  that  the  ATR  and  I  had 
him  fooled;  1  was  typing 
with  all  the  speed  of  both 
index  fingers  into  the  two- 

kilocharacter  buffer,  where 
1  was  able  to  see  and  cor- 
rect what  1  was  typing 
before  it  was  transmitted. 
With  the  incredible  buffer 
and  the  split-screen  feature 
of  the  ATR,  your  response 
to  the  other  station  can 
begin  the  moment  he  asks 
the  first  question.  More 
about  this  later. 

The  interface  with  the 
TR-7  is  a  tittle  bit  more  of  a 
pain  than  it  is  with  the  Icom 
IC-701.  This  is  because 
Drake  did  not  provide  rear- 
panel  access  for  RTTY  inter- 
connections, This  results  in 
having  to  change  connec- 
tors on  the  microphone 
jack  every  time  you  want  to 
go  from  SSB  to  RTTY  or  vice 
versa.  You  could,  of  course, 
build  a  little  mini-box 
switching  arrangement  to 
solve  this  problem, 

WiththelC-701Jnterfac- 
ing  was  a  breeze!  With  two 
connections  (one  to  the 
molex®  connector  and  one 
to  the  keyjack),  the  inter- 
face is  complete. 

The  last  rig  that  I  tried 
was  the  new  Swan  Astro 
150.  The  Astro,  like  the 
TR-7,  is  not  fully  RTTY- 
oriented;  however,  at  least 
with  a  rear-panel  audio- 
input  jack,  speaker  jack, 
and  PTT  control,  interfac- 
fng  was  reasonably  easy. 

Ignoring  the  differences 
in  operating  style  of  the 
various  rigs,  there  is  virtual- 
ly no  detectable  difference 
in  performance  of  the  ATR 
among  the  several  rigs 
tried,  and  this  includes  the 
use  of  receiver  bandwidths 
from  500  Hz  to  2.7  kHz. 

Operating  convenience 
with  the  ATR-6800  is  an 
understatement!  In  RTTY 
operation  as  well  as  CW, 
computer  software  handles 
signal  conditioning  and  en- 
hancement, resulting  in  ex- 
tremely clean  copy.  The 
AFSK  generator,  which  is 
digitally  controlled  via  the 
keyboard,  has  an  output 
that  varies  only    ±3  dBm 
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from  center  frequency  over 
the  range  from  500  Hz  to  3 
kHz  (measured  on  an  H-P 
3551  transmission  test  set). 
The  running  buffer  wilt  ac- 
commodate almost  2,000 
characters  and  this,  com- 
bined with  the  variable 
split-screen  feature  which 
allows  selection  of  up  to  20 
lines  of  buffer  text  as  well 
as  simultaneous  display  of 
received  text,  eliminates 
the  need  for  note-taking 
during  a  QSO. 

Character,  word,  or  line 
modes  of  transmission  are 
easily  keyboard-selected, 
with  the  back-space  key 
allowing  error  correction 
prior  to  transmission.  The 
back-space  key  also  has 
another  unique  function 
when  combined  with  the 
shift  key:  It  permits  corh 
tinuous  loop  transmission 
of  whatever  has  been  load- 
ed into  the  running  buffer. 
This  can  be  a  handy  feature 
for  making  tests  and  ad- 
justments to  equipment. 
Operating  speeds  are  more 
than  plentiful  in  each 
mode,  and  they  also  are 
keyboard-selectable. 

These  are  only  a  few  of 
the  many  features  of  the 
ATR;  I  will  try  to  cover  all  of 
them  in  a  review  of  the 
specifications  accompany- 
ing this  article. 

On  the  receive  end,  the 
ATR  6800  is  no  slouch, 
either  The  video  monitor  (a 
Sanyo  VM-4209,  9inch  unit 
is  supplied  with  every  ATR) 
displays  a  T  or  R  indicating 
either  transmit  or  receive 
mode,  or  the  word  ''com- 
puter" when  in  that  mode. 
Along  this  top  line  of  the 
display,  the  operating 
speed  also  is  indicated  (in 
the  case  of  CW,  both  the 
transmitted  and  the  re- 
ceived speeds  are  dis- 
played), and  a  real-time,  six- 
digit  clock  with  zone 
display  also  is  included. 
There  also  is  room"  to  pro- 
gram the  ATR  to  display 
your  call  or  any  other  short 
message  on  this  top  line. 
Via  keyboard  command, 
you    may    select    either 


The  main  chass/s  of  the  ATRbdOO,  Partially  hidden  from  view  under  the  ribbon  cjbie, 
slightly  left  of  top  center,  is  one  of  the  two  connector  blocks  which  provide  expansion  in* 

terfacing  (the  other  connector  is  hidden  from  view).  Near  the  lower  right  can  be  seen  what 
appears  to  be  a  large  capacitor.  I  his  is  the  battery  back-up  which  is  responsible  for  non- 
volatile storage  of  user-programming. 


white-on-black  or  black-on- 
white  display,  and,  for 
group  viewing  or  for  those 
of  you  who,  like  me,  don't 
wear  glasses  when  you 
should,  another  keyboard 
command  will  allow  selec- 
tion of  either  standard 
characters  which  are  3/16" 
or  "zoom"  characters 
which  are  3/8". 

Going  from  your  rig  to 
and  from  the  ATR  should 
not  pose  any  major  obsta- 
cle. As  I  mentioned  earlier, 
most,  if  not  all,  rig  deficien- 
cies can  be  made  up  for  by 
the  simple  addition  of  a 
switching  box.  As  for  the 
ATR  itself,  cables  are  pro- 
vided for  connection  to 
both  the  monitor  and  ac 
mains.  In  addition,  cables 
also  are  provided  with  ATR- 
compatible  connectors 
already  attached  to  one 
end.  Several  extra  connec- 


tors are  provided  which 
mate  with  the  special,  high 
quality,  military-style  jacks 
of  the  ATR,  All  that  you 
must  provide  are  the  mat- 
ing connectors  for  your  par- 
ticular rig. 

To  get  on  the  air  right 
after  receiving  the 
ATR-6a00  requires  the  fol- 
lowing connections  be 
made  to  the  rig:  key  line  (for 
CW),  PTT  line  (for  T/R 
switching),  microphone  line 
(for  AFSK  output),  and  the 
rig's  speaker  (to  drive  the 
ATR), 

During  all  of  the  on-the- 
air  tests  and  in  everyday  op- 
eration, the  ATR  has  per- 
formed flawlessly.  At  one 
point,  1  was  able  to  borrow 
a  friend's  Alpha  374  unipli- 
fier  (I  never  run  over 
250-Watts  input  on  any 
mode)  to  test  the  immunity 
of  the  ATR  to  high  levels  of 


nearby  rf.  I  placed  the  ATR 
on  top  of  the  amplifier 
while  running  the  amp  at 

full-bore.  .  .and,  as  I  had 
fully  expected,  the  ATR 
proved  to  be  immune  to  the 
effects  of  stray  rf  even  that 
close  to  the  source!  Even  if 
there  were  absolutely  no 
leakage  from  the  amplifier 
itself,  my  shack  is  only 
abous  15  feet  from  one 
antenna  and  directly  under 
another. 

A  rather  unusual  and  also 
enjoyable  feature  of  the 
ATR    is    the    freedom    of 

movement  that  it  gives  you. 
For  instance,  sitting  back  in 
the  recliner  in  my  shack,  I 
was  able  to  comfortably 
hold  the  ATR  in  my  lap  and 
carry  on  a  QSO  with  the  rig 
about  6  feet  away,  and  with 
the  previously-mentioned 
zoom  display  of  the  moni- 
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SPEClflCATlONS 


Inputs 

Audio— SOO  Hz  rtOfitinal  (CW) 

Oigiial— TTL  levels 

EliMitFonic  keyer 

Ha  nil  key  Of  bug 

AFSK— Ifom  rig  audio  oi/iput  Of  oitier  soutct 

R&^a? ^voltage  tev&ls 

Oittpytt 

CW  — sol  III- state  keying,  posiiive  of  negative  poianiy 

lilerq^ury^ relay  keying 

AFSK— any  tone  pair,  500  Hi  to  3  kHz 

FSK— solkt'Slate  transistor  swtlcNng 

ltS-232— voltage  levels 

tTTTV  loop— isolated  mefcury  relay 

flS'232— printer-compatible 

TTL— pr  i  ntercom  pat  i  b  ^e 

Cod«« 

MorBe^tnckudinQ  all  pLincluation.  forelyn  istlera,  and  special  GW  signals 

Baudot — with  auto  caffiage  returnnma  le&d  and  tettars/tigures  coding  Ufier- 

selectable 

ASCII 

Random— 5-Gharacter,  alphanurnerfc  groups 

Data  RAt«a 

Mofse— 5  to  199  words  per  minute,  In  one-vti!Ord-p«r-m Inula  Increments 

Baudot— 60.  66^  75,  TOO,  and  t32  words  per  minute 

ASCII- 1  to.  300,  600.  1200,  2400,  4800.  and  9600  baud 

Vfdfto  DJtpLiy 

4Q  characters  per  line  tnoimal),  3/16"  higji 

24  Unas  per  page  tnorma^} 

20  chaf deters  pef  line  izoom).  3^"  hkgti 

12  lines  per  p^ge  (zoom> 

Black  g<n  white  display 

White  on  btack  display 

Optra Ittig  Modes 

Character 

Wofd  (outputs  only  vrhen  spacebar  is  tfepressed) 

Line  lot^tputs  and  tti^  erKl  or  preset  line  length) 

l.H)0ctiaracter  running  butter 

Split  screen— sjmuliarieous  display  ol  Input  ro  runftlr^ Duffer  ar>d  received  data 

Computer 

4K  RAM  (Random  Access  Mernory) 

BuJiNfi  monitor  iot  debugging 

Buiilit'in  monitor  for  execution  of  u^f -developed  (M-dSOZ)  programs 

May  &e  u&ed  for  user-defined  action  in  response  to  digital  selective  cans 

Terminal  mode— fuU  or  tialt  duplex  ai  standard  ASCII  rates  from  3O0  to  9000 

baud  with  Ihe  RS-232  interface 


Modam 

Mariu space  trequencies  up  to  3  kHz,  keyboard-selectable 
Crystal'Controlled  frequency  genecatton 
Computer-enhanced  demodulation 
Ouat-(one  stiiUto  ^0  Hz 
tsiormai  or  inverted  opera tior^ 
Input  bandpass  ItUer  provided  tor  l70-tHi2  shift 
Low  tone  group,  rfcommaJ  trequency— 900  H^ 
Nigh^  tone  group,  nominal  Itequency — 2.2  kHz 
Compyier^ntianced  Morse  {correlation  detector) 
iDO^Hz  active  filler  tor  CW,  centered  at  800  Hz 
Tuning  Indicatof 

LED  in<ficator  (or  HTTY  and  CW  tuning  and  mark/space  indication 
Scope  DMtpul — rear  panel  conrtector(flTTY  tuning) 
Audio  reference — 800- Hz  tone 
Audio  Tape  tnterf  ice 
Off-rhe^air  recofdmg 
Brag  tape  lunctions 

Domputer  prografn  storage  and  presen^atfon 
Other  Features 

U  p  t  o  )  0  in  dependent  mes  gages  of  u  p  1  o  SO  cti  a  racters  may  be  use  r-p  rog  rammed 
into  n on- volatile  memory 

Special  ID  feature  allows  user  programming  of  callsign  for  transmission  In  the 
operating  mode  or  autoshift  to  CW  ID  when  in  the  RTTY  mode 
Reception  of  a  WRU  (Who  aRe  yoU|  character  string  will  trigger  up  to  a 
t  ^character  message  which  can  be  user- prog  rammed  Into  non-^olaitle  memory 
Up  to  four  separate  selective  call  (SiLCAL)  character  sequences  of  up  to  16 
characters  each  may  be  user-programmed  into  non-voiatile  memory.  User  may 
define  the  specific  function  of  each  SElCAL,  such  as  activating  relay  contacts. 
ale. 

Keyboard  select abfe  automatic  unshlft-on^space 
Keyboardsefeciab^eaytomaifc  carnage  returnftine  feed 

Iniernal  24'lioiir  clock,  synchrgnifod  to  ac  lin«  frequency,  displayed  in  the  upper 
right  hand  corrter  of  the  monitor,  mcluding  time  2one 
Keytioard  commarHf  aMows  insertion  of  tne  ttme  into  the  transmission 
24  irKiependent  UO  lines  fTTi)  are  available  tor  user-defined  functions 
ROM  based  test  messages— RYRYRV  m  Baudot;  U'll'U*  in  ASCJt.  and  VWWV 
iviCW 

RQM'based  'Quick  brown  fox  . .  .*'  1#sl  message 
Full  Iteyboard  control  of  (ransmit/receive  swiiching 

Key t3oard<:oni rotted  status  command  displays  all  system  operating  parameters 
on  the  monifw 

Keyboard  selecfiofi  o(  primer  mode  and  speed,  both  ASCII  and  Baudot  for  hard- 
copy  output  of  sff  received  data 
Solkl  Stale  CcHnponents 
82  integrated  circuits 
24  Transistors 
50  Diodes 
€  Other  solid-state  devices 


tor  there  was  no  need  to 
move  it  awav  from  the  rig. 
All  this  is  possible  because 
all  transmit/receive  switch* 
ing  is  controlled  by  the 
ATR  For  seriousty  disabled 
of  bedridden  hams,  this 
capability  may  well  enable 
them  to  expand  their 
horizons  and  add  a  little 
more  variety  to  their 
operating.  i 

As  I  stated  In  my  earlier 
article,  neither  this  system 
nor  any  other  is  intended  to 

replace  the  human  brain  for 
copying  CW.  The  ATR  can 
cope  with  human  incon- 
sistencies only  to  a  limited 
degree.  It  will  copy  exactly 
what  is  being  received;  if 
someone  is  sending  '*  —  .  — . 

.  — "  and  intends  this 

to  be  a  CQ,  don't  be  sur- 
prised if  the  ATR  doesn't  ex- 
actly see  it  that  way  It  will 


read  out  ''NN  MA/'  which  is 
what  was  sent  even  though 
that  was  not  what  was  in- 
tended. As  for  the  guys  who 
are  so  ashamed  of  their 
calls  that  they  send  them  30 
times  faster  than  they  send 
anything  else,  the  ATR  can't 
copy  them  either. 

Alt  that  the  ATR  does,  it 
does  very  well  If  you  want 
to  perfect  your  fist,  the  ATR 
will  be  quite  accommodat- 
ing; merely  plug  your  hand 
key  into  your  rig  and,  using 
the  sidetone,  you  can  key 
the  ATR.  Please  remember 
to  do  this  either  into  a  dum- 
my load  or  with  the  rig  out 
of  the  transmit  position!  (By 
the  way,  the  ATR  is  also  a 
great  aid  for  setting  up  a 
bug  properly,  as  it  will 
search  for  the  correct 
dot/dash  ratio,  thus  ena- 
bling you   to  properly  set 


the  weighting  and  spacing 
of  the  bugj 

I  would  be  one  of  the  last 
to  advocate  the  demise  of 
CW,  but  there  are  a  few 
'' left-footed  fists"  out  there 
that  would  certainly  benefit 
from  the  use  of  the 
ATR^bfiOO  on  CW.  The  very 
light  touch  of  the  ATR's 
keyboard  may  also  make  it 
less  painful  for  those  af- 
flicted with  arthritis  to  con- 
tinue  using  the  time- 
honored  mode  of  CW,  And, 
while  on  the  subject  of  CW, 
the  ATR-6800  also  can  be 
used  to  improve  copying 
ability,  as  it  has  a  random 
code  key  which  can  gener- 
ate code  groups  (random 
alphanumerics)  from  5  to 
199  wpm.  For  the  ham  who 
wants  to  improve  himself  or 
provide  a  service  to  others, 
this  feature  is  hard  to  beat 


No  Hidden  Expenses 

With  the  ATR-6800  there 
are  no  hidden  expenses  for 
added  extras  that  other 
systems  must  have  before 
they  can  really  be  put  on 
the  air.  The  folks  at  Micro- 
log  are  not  infallible,  how- 
ever. They  did  goof  very 
early  on  with  the  very  first 
decoder,  the  AVR  1 ,  Due  to 
the  design,  this  unit  was  not 
readily  adaptable  to  new 
features  that  followed.  This 
was  corrected  after  a  very 
few  units  had  been 
manufactured. 

The  AVR-1  was  replaced 
by  the  AVR-2,  which 
opened  the  door  to  the  con- 
cept of  the  ATR-eaOO.  The 
ATR-6800  is  a  cornerstone, 
and  while  it  requires  no  ad- 
ditional "hidden"  extras, 
this  is  not  to  say  that  it  has 


174     73  Magazine  •  November,  1980 


no  future.  Quite  the  op- 
posite is  true.  According  to 
the  folks  at  Microlog,  the 
ATR  is  intended  to  be  the 
heart  of  a  limitless  system. 
By  the  time  you  read  this,  a 
special  program  for  gener- 
ating SSTV  graphics  may  be 
available. 

On  the  ATR  6800,  the 
RTTY  terminal  unit  is  built 
right  and  is  fully  control- 
lable from  the  keyboard, 
even  to  the  selection  of 
shift  frequency  groups.  In 
other  systems,  the  absence 
of  this  feature  can  add  any- 
where from  about  $300  to 
well  over  $1 ,000  to  the  final 
cost.  For  CW  reception,  a 
rig  with  a  CW  filter  would 
produce  slightly  improved 
reception,  but  it  is  not  ab- 
solutely necessary,  for  the 
ATR  is  able  to  copy  even 
weak  signals  quite  well. 

With  the  ATR-6800,  all 
you  need  to  do  to  get  on  the 
air  is  unpack  it,  provide  two 
ac  outlets  (one  for  the  mon- 
itor and  one  for  the  ATR), 
spend  a  few  minutes  with 
your  soldering  iron  install- 
ing the  connectors  for  your 
rig,  and  apply  the  power. 
(However,  t  would  strongly 
recommend  that  you  spend 
a  little  time  with  the  instruc- 
tion manual  before  actually 
jumping  in  with  both  feet 
and  going  on  the  air!) 

During    my    visits    to 

Microlog,  I  spent  quite  a  bit 
of  time  with  |oe  Lynn  N3]L, 
president  of  the  company, 
Joe  and  I  discussed  the 
overall  concept  of  the  ATR 
and  some  of  the  philosophy 
behind  the  design.  With  rigs 
constantly  being  down- 
sized yet  packed  with  more 
and  more  features  [such  as 
the  IC-701),  it  was  only 
natural  for  Microlog  to  take 
this  concept  mto  the  ter- 
minal field.  Another  very 
important  consideration, 
according  to  Joe  was  to 
design  and  produce  a  unit 
that  would  be  expandable 
rather  than  replaceable. 
Since,  as  he  says,  "We  have 
no  intention  of  stopping  our 
research/'  they  also  wanted 
a  unit  that  would  not  pre- 


sent the  average  ham  wiih 
an  expensive  piece  of 
equipment  that  would  be 
outdated  in  a  few  years 

The  ATR^SOO  seems  to 
fill  these  requirements  and 
much  more  as  well.  It  is  a 
piece  of  gear  that  is  both 
complete  as  well  as  expand- 
able,  and  is  compact  to  the 
point  of  'briefcase"  port- 
ability, which  should  be  of 
interest  to  the  traveling 
ham,  vacationer,  and  DX- 
pedrtioner.  Oh,  yes,  the 
ATR  can  be  ordered  for  use 
in  foreign  countries  with  ac 
mains  different  from  those 
here  in  the  United  States. 

On  The  Technical  Side 

A  word  of  warning 
this  section  is  by  no  means 
complete  in  terms  of  de- 
tails, nor  is  it  the  story  of  alt 
of  the  capabilities  of  the 
ATR.  since  those  are  almost 
without  limit. 

The  only  functions  of  the 
ATR  that  are  not  controlled 
by  keyboard  commands 
are:  turning  power  on  and 
off  to  the  ATR  and  to  the 
video  monitor,  and  turning 
the  audio  reference  tone  on 
and  off.  Virtually  every- 
thing else  is  controlled  ei- 
ther automatically  or  by 
keyboard-input  commands. 
Basically,  there  are  three 
sets  of  controls.  There  are 
primary  controls  which  re- 
quire only  one  keystroke  to 
accomplish.  There  are 
those  major  functions 
which  require  access  via 
the  use  of  the  control  key 
and  another  key.  Finally, 
there  are  secondary  com- 
mands which  also  require 
the  use  of  two  keystrokes. 

The  computer  functions 
of  the  ATR  are  directly 
compatible  with  standard 
audio  tape  recorders 
through  the  tape  I/O  port 
on  the  rear  pane!  of  the 
ATR.  In  this  computer 
mode,  the  ATR-6800  is  a 
stand-alone  Motorola  6800 
microprocessor-based 
microcomputer  with  4K  of 
user-accessible,  on-board 
RAM.  Expansion  of  the 
computing    capabilities   of 
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the  ATR  is  made  both  feasi- 
ble €incl  accessible  between 
the  combination  of  the 
RS-232  rear-panel  port  and 
a  special  opening  on  the 
rear  connector  panel  in- 
tended to  accommodate 
two  ribbon  cables  to  be  at- 
tached to  internal  connec- 
tors which  will  permit  full 
expansion  interfacing  of  the 
ATR 

Look  at  the  specifica- 
tions. You  can  see  that  this 
little  (14.75"  X  12,25"  X  41 
package  packs  a  lot  of 
wallop!  It  probably  is  the 
most  versatile  10-pound 
package  ever  offered  to 
amateur  radio  operators. 
Both  units  come  well 
packed  and  are  shipped  via 
United  Parcel  Service  in  the 
United  States.  Foreign  ship- 
ments are  sent  via  the  best 
available  method. 

The  one-year  warranty 
should  also  be  pleasing  to 
those  of  us  who  have  grown 
weary  of  manufacturers 
claiming  to  have  the  best 


products  while  willing  to 
guarantee  them  for  only  60 
to  90  days  The  entire 
system,  consisting  of  the 
ATR-b800  and  its  compan- 
ion Sanyo  VM-4209  video 
monitor,  with  all  necessary 
cabling^  is  $1,995. 

Those  of  you  who  would 
like  further  information  or 
assistance  should  write 
Charlie  Talbot  K3ICH  at 
Microlog  Corporation,  4 
Professional  Drive,  Gaith- 
ersburg  MD  20760,  or  call 
him  at  [301)948-5307- 
Charlie  is  in  charge  of  ama- 
teur sales  and  customer  ser- 
vice. Also,  remember  to  tell 
him  that  you  read  about  the 
ATR  in  731 

One  final  comment.  In 
answer  to  the  many  in- 
quiries after  my  last  article, 
I  am  in  no  way  connected 
with  Microlog,  other  than 
being  a  very  satisfied 
customer  who  is  willing  to 
praise  a  product,  a  com- 
pany, and  its  people  when 
they  deserve  it.B 
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New  Weather  Eye 

in  the  Sky 

a  primer  on  NOAA's  TIROS 
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Fig.  h  An  NO  A  A  6  visible  light  picture  recorded  during  orbit  it  567  on  6  August  1 979-  Hud- 
son 3ind  }ames  Bays  show  to  the  north  (top)  of  the  picture,  while  almost  all  the  Great 
Lakes  are  visible  in  the  center  of  the  display. 
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Over  the  past  few 
years,  the  amateur 
weather  satellite  communi 
ty  has  been  concentrating 
on  the  GOES  geostationary 
weather  satellites.'  In  part, 
this  has  been  due  to  the 
technical  challenge  of  set- 
ting up  receiving  gear  on 
the  169VMH2  GOES  S- 
band  frequency,  coupled 
with  the  declining  perfor- 
mance of  the  last  of  the  US 
ITOS/NOAA  satellites  in 
polar  orbit  (NOAA  5), 

Technical  challenge 
aside,  the  GOES  spacecraft 
do  have  a  number  of  fac- 
tors in  their  favor  including 
fixed  antenna  bearings  (no 
tracking),  predictable  signal 
levels,  and  scheduled  im- 
age transmissions  Of 
course,  the  S  band  convert- 
er and  antenna  do  increase 
the  cost  of  the  ground  sta- 
tion as  compared  to  the  rel- 
atively simple  VHF  receiv- 
ing requirements  for  polar- 
orbiting  spacecraft. 

A  number  of  other  devel- 
opments, including  omnidi- 
rectional receiving  anten- 
nas that  can  eliminate  the 
need  for  tracking  in  many 
polar-orbiting  installations* 
and  the  increasing  use  of 
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Tafa/e  Tfa|  Sateltite  subpoint  data  for  the  Northern-Hem'h 
sphere  half  of  the  reference  orbit  based  on  a  nominal 
pefiod  of  102  minutes.  Note:  These  data  replace  Table  1, 
reference  J,  and  Table  2  in  reference  4  (Ck  61 


Table  Ifb).  Satellite  subpoint  data  for  the  Southern-Hemi- 
sphere halt  of  the  reference  orbit,  again  based  on  a  period 
of  102  mmutes.  Note:  These  data  replace  Table  1  in  refer- 
ence 3  and  Table  2  in  reference  4  (Ch.  6). 


microcomputers  to  ease 
the  burden  of  orbital  and 
antenna  tracking  calcula- 
tions/ have  made  polar-or- 
bitrng  spacecraft  a  more  at* 
tractive  proposition  than 
was  the  case  only  a  few 
years  ago,  so  it  was  with 
some  interest  that  the 
weather  satellite  commu- 
nity awaited  the  launch  of 
the  first  of  a  new  series  of 
TIROS  weather  satellites. 
The  prototype  spacecraft 
went  up  in  October  of  1978 
(TIROS  N),  followed  In  lune 
of  1979  by  the  second  op- 
erational spacecraft  in  the 
series  (NOAA)  6).  Most  of 
the  promises  of  improved 
polar-orbit  service  have 
been  borne  out  in  our  early 
experience  with  these  new 
spacecraft,  and  it  will  be 
the  purpose  of  this  article 
to  acquaint  you  with  some 
of  the  details  of  the  new 
TIROS/NOAA  system  so 
that  you  can  get  in  on  the 
fun! 

Orbital  Characteristics 

The  older  ESSA  and  ITOS/ 
NOAA  polar  orbiters  oper- 
ated in  near  polar  orbits  at 
altitudes  of  approximately 
1400  km    The  orbits  were 


such  as  to  yield  daylight 
passes  in  the  morning  hours 
and  night-side  passes  in  the 
early  evening.  In  order  to 
get  improved  resolution  in 
the  new  TIROS  series,  they 
are  placed  in  lower  orbits  — 
approximately  825  km,  with 
periods  of  about  102  min- 
utes instead  of  the  nominal 
115  minutes  characteristic 
of  ESSA  and  the  early 
NOAA  (NOAA  2-NOAA  53 
spacecraft.  The  115-minute 
orbital  data  could  be  used 
with  techniques  specifical- 
ly tailored  for  weather  sat- 
ellite work  ^'*or  the  various 
OSCAR  tracking  articles 
and  devices  could  be  used. 
The  latter  approach  was 
made  possible  by  the  fact 
that  the  OSCAR  satellites 
were  launched  piggyback 
with  NOAA  spacecraft  and 
thus  had  essentially  iden- 
tical orbits 

The  102-minute  orbits  of 
TIROS  call  for  new  tracking 
data  although  you  can  still 
use  the  tracking  techniques 
cited  above.  The  new  data 
you  will  need  are  a  refer- 
ence orbital  track  (provided 
in  Table  1)  and  the  data  for 
plotting  antenna  elevation 
circles  around  your  loca- 


tion (provided  in  Table  2).  If 
you  replace  the  original 
nS-minute  orbital  data 
with  the  material  from  the 
new  tables,  you  can  pro- 
ceed with  tracking  as  be- 
fore.   TIROS    equatorial 


crossing  data  are  included 
in  the  WlAW  bulletins,  so 
you  should  be  able  to  keep 
up  with  the  new  birds  just 
as  you  did  the  older  ones. 
The  primary  effects  of  the 
new  orbits  on  station  opera- 


Fig.  2.  An  NOAA  6  pass  (orbit  §610)  on  9  August  1979. 
Water  in  the  eastern  US.  and  Canada  is  highlighted  due  to 
sun  glint,  making  the  eastern  seacoast  highly  visible  along 
the  right  edge  of  the  picture.  Interior  lakes  and  large  rivers 
also  are  visible,  including  the  Finger  Lakes  in  upper  New 
YorL 
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Fig.  3.  Another  NO  A  A  6  pass  showing  a  major  storm 
system  centered  m  the  northeastern  States.  The  coastline 
from  Chesapeake  Bay  south  through  the  CaroHnas  also  is 
visible. 


tions  are  threefold: 

^.  Passes  are  shorter.  In- 
stead of  the  20  4-  minutes 
for  a  NOAA  2-5  overhead 
pass,  you  will  get  about  14 
minutes  of  coverage  from 
the  new  satelMtes. 

2.  The  spacecraft  come 
across  nnuch  faster  as  a  re- 
suit  of  the  shorter  pass 
length  and  thus  you  have  to 
pay  more  attention  to 
tracking  than  you  did  with 


the  older  satellites.  For  this 
reason,  data  in  Table  1  are 
provided  at  one-minute  in- 
tervals instead  of  the  two 
minutes  employed  in  the 
earlier  tables. 

3.  Reduced  geographic 
coverage.  The  older  NOAA 
spacecraft  would  produce 
a  strip  of  pictuW  coverage 
extending  from  central 
Greenland  to  Yucatan  with 
an  overhead  pass  over  the 
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Fig,  4.  TIROS/NOAA  video  line  format 
Channel  A  (nornjally  visible  light  data.) 
Al—Sync  pulse  (9.37  ms);  7  cycles  of   J040-H7  square- 
wave  modulation. 

A2  —  Pre^larth  spBt^  scan  and  minute  markers  (11J0  ms); 
normally  black. 

A3 -Channel  A  Earth  scan  (2W.S0  ms). 
A4  — Telemetry  data  (10.82  ms). 
Channel  B  [normally  infrared  data  J 

81  —Sync  pulse  (9.37  ms);  7  cycles  of  832-Hz  square-wave 
modulation. 

B2  —  Pre-Farth  space  scan  and  minute  markers  (1130  ms); 
normally  white. 
B3--Channel  B  Earth  scan. 
64—  Telemetry  data  (10.82  msl 


east  coast.  The  new  TIROS 
satellites  will  produce  use- 
ful pictures  from  central 
Hudson  Bay  to  the  central 
Gulf  of  Mexico. 

Although  one  may  look 
at  the  reduced  coverage  as 
a  disadvantage,  most  oper- 
ators feel  that  you  get  am- 
ple compensation  by  the 
contribution  of  the  lower 
altitude  to  increased  pic- 
ture resolution. 

Another  major  improve- 
ment, inaugurated  when 
both  TIROS  N  and  NOAA  6 
became  operational,  was 
the  fact  that  the  TIROS  po- 
lar-orbit system  is  designed 
to  have  two  fully  operation- 
al spacecraft  in  orbit  at  any 
time.  One  of  the  spacecraft 
(currently  NOAA  6)  pro- 
vides early  morning  visible 
light  and  I R  (infrared)  cover- 
age, followed  by  IR  cover- 
age in  the  early  evening 
hours.  The  second  space- 
craft (currently  TIROS  N) 
provides  early  afternoon 
visible  and  IR  imagery, 
followed  by  IR  coverage  in 
the  early  morning  hours. 

Orbital  decay  is  a  factor 
in  TIROS  orbits  that  could 
effectively  be  ignored  with 
the  older  ESSA  and  NOAA 
spacecraft  at  1400  km.  The 
TIROS  spacecraft,  at  an  or- 
bital altitude  of  about  825 
km,  experiences  significant 
atmospheric  drag,  which 
has  the  effect  of  slowing 
the  spacecraft.  This  causes 
it  to  drop  slightly  with  each 
orbit,  and  thus  the  period 
decreases  by  a  measurable 
amount  with  each  orbit. 
Most  microcomputer  pro- 
grams that  carry  out  orbital 
calculations  over  a  period 
of  several  weeks  or  more  in- 
corporate a  decay  factor 
that  is  subtracted  from  the 
period  for  each  orbit  of  the 
Earth.  Computing  a  decay 
factor  is  quite  complicated, 
but  WA7MOV,  working 
from  ground  track  correc- 
tions determined  from 
spacecraft  imagery,  has  ar- 
rived at  a  factor  of  1 .7873  X 
10^^  minutes/orbit.  While 
not  precise,  this  factor  will 
result  in   long-term  predic- 


tions of  greater  accuracy 
than  if  no  correction  is  ap- 
plied. If  you  are  working 
from  crossing  data  only  a 
few  days  old,  you  can  pret- 
ty much  ignore  decay  cor- 
rection. 

Rf  Characteristics 

Rf  characteristics  of  the 
TIROS/NOAA  system  are 
covered  in  Table  3.  The  op- 
erating frequencies  for  the 
older  polar-orbiting  space- 
craft were  137,5  and  137.62 
MHz.  The  137,5  frequency 
was  the  primary  operating 
frequency  for  the  NOAA  2-5 
spacecraft,  with  137.62  be- 
ing used  as  a  backup  in  case 
of  conflicting  passes.  In  the 
present  system,  both  fre- 
quencies can  be  expected 
to  see  equal  use,  so  a  two- 
channel  system  is  recom- 
mended. At  present,  the 
''morning"  spacecraft 
(NOAA  6)  uses  137.5  while 
the  ''afternoon''  spacecraft 
(TIROS  N)  uses  137.62. 
Some  fuggling  of  these  two 
frequencies  is  to  be  ex- 
pected every  time  a  new 
spacecraft  is  launched  and 
checked  out  prior  to  the  de- 
activation of  the  previous 
operational  satellite. 


Anteana 

Qreat-clrcle 

Elevation 

Radius 

(Degrees) 

(Degrees) 

90 

0 

80 

1.2 

70 

2.4 

60 

3.8 

50 

5,4 

40 

7.5 

30 

10.2 

20 

14.0 

10 

19.7 

0 

28.1 

Table  2.  Creat  Circle  arc 
radius  (in  degrees)  corre- 
sponding to  antenna  eleva- 
tion angles.  Because  of  the 
crowding  in  the  center  of 
the  overlay,  you  may  want 
to  put  in  the  circles  for  ele- 
vation angles  of  0-60  de- 
grees, leaving  out  70 and  80 
degrees.  The  point  marking 
the  station  location  corre- 
sponds to  90  degrees.  Note: 
These  data  replace  Table  2 
in  reference  3  and  Table  3 
in  reference  4, 
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Ground  Signal  Levels 

The  power  output  of  the 
TIROS/NOAA  spacecraft  is 
roughly  equivalent  to  that 
(about  5  W)  of  the  older 
polar  orbiters,  but  signifi- 
cant increases  in  ground 
signal  level— an  increase  of 
3-6  dB  — can  be  expected 
due  to  reduced  path  loss 
brought  about  by  the  lower 
altitude.  This  prediction  ap- 
pears to  be  consistent  with 
actual  ground  signal  levels. 

Antenna  Factors 

The  older  polar-orbiting 
spacecraft  employed  an- 
tennas radiating  a  linearly 
polarized  signal  Since  the 
attitude  of  the  spacecraft 
relative  to  the  ground  an- 
tenna shifts  during  a  pass,  it 
was  necessary  to  use  a  cir- 
cularly polarized  antenna. 
The  two  most  common  an- 
tenna types  used  for  recep- 
tion were  the  helix  and  the 
crossed  yagi  beam/  My 
omnidirectional  ''Satellite 
Zapper"  was  also  designed 
for  circular  polarization. 

The  TIROS/NOAA  space- 
craft now  use  a  quadrifilar 
helix  as  the  transmitting  an- 
tenna, producing  a  radiated 
signal  with  right-hand  circu- 
lar polarization,  tt  should 
thus  be  possible  to  use  a 
linearly  polarized  ground 
station  antenna  [simple  di- 
pole,  conventional  yagi, 
etc.)  with  a  worst"<:ase  drop 
of  3  dB  compared  to  the  use 
of  an  antenna  of  the  same 
gain  with  matched  circular 
polarization.  Unfortunate- 
ly, my  observations  in- 
dicate that  this  is  not  the 
case.  Linear  antennas  seem 
to  produce  deep  fades  char- 
acteristic of  the  polariza- 
tion mismatches  noted  with 
the  use  of  linear  antennas 
with  the  older  NOAA  space- 
craft. Optimum  results  ap- 
pear to  be  obtained  with 
the  use  of  circular  polariza- 
tion at  the  ground  station 
antenna.  You  should  there- 
fore continue  to  use  your 
existing  polar-orbit  antenna 
array,  or  plan  to  build  a  cir- 
cularly polarized  system  if 
you  are  just  getting  started. 


Receiver  Bandwidth 
Requirements 

With  the  older  NOAA 
spacecraft,  most  stations 
employed  a  receiver  with  a 
30-kHz  bandwidth  set  by  a 
crystal  filter  in  the 
10.7-MHz  i-f  portion  of  the 
receiver/'  ^  Such  a  filter 
would  neatly  accommo- 
date the  ±9  kHz  of  Dop- 
pier  shift.  The  new  space- 
craft employ  ±17-kHz 
deviation  so  that  modula- 
tion  alone  would  require  at 
least  34  kHz  of  i-f  band- 
width. If  an  allowance  is 
made  for  Doppler  and  other 
sources  of  frequency  error, 
you  end  up  with  a  recom- 
mended bandwidth  of  50 
kHz/  This  is  a  most  incon- 
venient value! 

Standard  crystal  filters 
are  readily  available  for  30 
kHz,  but  the  more  complex 
filters  required  for  50  kHz 
must  be  custom-built  and 
are  quite  expensive.  Two  al- 
ternatives exist.  The  first, 
which  I  have  successfully 
employed,  is  to  stay  with 
the  30-kHz  j-f  filter.  There 
are  a  number  of  factors 
which  make  this  approach 
possible. 

First,  the  simple  and  inex- 
pensive crystal  filters  which 
are  pfug-in  replacements 
for  the  standard  15-kHz 
units  used  in  many  wired- 
and-tested  and  kit  receivers 
have  a  relatively  mild  roll- 
off  at  the  edge  of  the  nomi- 
nal passband,  providing 
useful  response  out  some- 
what beyond  ±15  kHz. 

Second,  satellite  video 


Frequency:  137.5  and  137.62  MHz  (±2  x  10-5) 

Transmitter  Power:  5.5  Watts  (5  Watts  end-of-lite) 


Antonna: 


Modulation: 


Type— quadrifilar  helix 

Gain— From  +  37  dBI  (nadir)  to  -0.3dBi 

(horizon) 

Polarization— right  circular 

Transmitter-Antenna  Losses— 2,1  dB 

Type — analog  FIVl 

Modulation  Index — 17  ±0.85  kHz  (peak) 

Subcarrfer  Frequency — 2400  Hz 

Subcarrier  Modulation— 92%  AM 

Baseband  Video  Bandwidth— 1600  Hz 


Table  J.  TIROS/NOAA  rf  characteristics. 


excursions  rarely  approach 
the  deviation  I  inn  its  with  vis- 
ible light  data,  although 
they  do  so  in  the  case  of  IR 
data,  If  you  have  a  good 
strong  signal,  you  can  us- 
ually punch  through  the 
30-kHz  filter  with  only  mi- 
nor effects  on  the  dynamic 
range  of  white  level  data. 
The  biggest  problems  will 
be  at  tow  signal  levels 
(close  to  the  horizon)  with 
maximum  Doppler  shift.  In 
such  cases,  you  probably 
will  squelch  out  on  white 
level  peaks  with  the  IR  data 
although  visible  light  data 
should  still  be  obtainable. 

Several  cautions  are  re- 
quired, however.  The  first  is 
to  use  a  relatively  inexpen- 
sive—and hence  sloppy  — 
30-kHz  filter.  A  good  multi- 
pole  filter  will  have  sharp 
shoulders  on  the  passband 
and  you  will  have  prob- 
lems. Second,  if  your  re- 
ceiver is  a  double-conver- 
sion unit  in  which  the 
ICT-MHi  i-f  is  converted  to 
455  kHz,  watch  the  tuning 
of  the  455  stages.  If  you 
align  the  receiver  for  maxi- 
mum gain,  you  will  proba- 


bly have  a  tighter  system 
due  to  455-kHz  Q.  The  455 
stages  should  always  be 
stagger-tuned  to  minimize 
their  contribution  to  system 
bandwidth,  even  if  this  re- 
sults in  lower  i-f  gain. 

If  you  want  a  receiver 
with  sufficient  bandwidth 
to  avoid  any  of  these  prob- 
lems,  there  probably  is  no 
simple  off-the-shelf  solu- 
tion; you  may  have  to  build 
your  own.  The  best  ap- 
proach would  be  to  ignore 
the  conventional  10.7-to- 
455  i-f  approach  and  use  a 
43-MHz  i-f.  This  is  relative- 
ly easy  due  to  the  large  se- 
lection of  i-f  components 
designed  for  TV  sound  sys- 
tems. If  you  use  enough 
tuned  stages  at  4.5  MHz, 
you  ought  to  be  able  to  at- 
tain a  50-kHz  bandwidth 
with  careful  tuning.  With  a 
given  front-end  design,  you 
will  lose  something  in  terms 
of  signal-to-noise  ratio,  but 
usually  there  is  enough  sig- 
nal available  to  handle  the 
tradeoff. 

Such  a  receiver  would 
have  one  drawback,  how- 
ever. Most  satellite  opera- 
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Fig.  5.  TIROS  AVHRR  image  sensor  channels.  The  TIROS/NOAA  imagiryg  system  is  de~ 
signed  as  a  five-channel  instrument  with  two  channels  in  the  visible  light  range  (1  and  2] 
and  three  channels  in  the  infrared  ranges  [3,4,  and  5).  The  early  spacecraft  in  the  series  will 
have  only  channels  1-4,  with  the  channel  5  slot  filled  with  a  repeat  of  the  channel  1  data. 
On  the  high  resolution  S-band  frequency,  alt  channel  data  are  transmitted  at  full  1.1  krn 
resolution  (the  instantaneous  field  of  view  directly  below  the  spacecraft).  The  APT  data 
link  on  VHF  can  handle  any  two  of  these  channels  at  reduced  resolution  (4  km).  Normally, 
APT  Channel  A  will  carry  either  channel  1  or  2  data  while  Channel  B  wilt  carry  data  from 
IR  channels  3  or  4. 
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Fig.  6,  Modifications  to  the  WB8DQT  GOES  monitor  to 
provide  switch  selection  of  either  TIROS  or  GOES  image 
display. 


tors  [ike  to  use  the  VHF  sat- 
ellite receiver  as  an  i-f  in 
conjunction  with  a  suitable 
S-band  downconverter  for 
reception  of  GOES  signals 
at  1691  MHz,  In  the  case  of 
a  50-kHz  i-f  bandwidth,  the 
S/N  loss  with  the  GOES  sig- 
nal may  be  prohibitive  with 
small  antenna  systems  (3- to 
4-foot  parabolic  antennas). 
Unless  you  want  to  run  two 
different  VHF  receivers  — 
not  a  bad  idea  if  you  can 
spare  the  bucks  — 1  would 
recommend  the  "sloppy 
30''  approach  as  being  the 
best  compromise  between 
TIROS/NOAA  and  GOES  re^ 
ceiver  requirements. 

As  an  editorial  comment, 
I  think  that  the  decision  to 
go  with  the  wider  deviation 
for  TIROS/NOAA  was  a  bad 
call.  Extensive  experience 
with  the  old  ESSA  polar  or- 
biters  (±9-kH2  deviation) 
and  the  superb  pictures 
from  the  Soviet  METEOR 
satellites  (±10-kHz  devia- 
tion)would  indicate  that  we 
probably  would  have  had 
no  observable  drop  in  reso- 
lution with  a  ±10"kHz  sys- 
tem, and  receiver  compati- 
bility would  have  been  pre- 
served! 

Video  Modulation 

The  TIROS/NOAA  space- 
craft retain  the  same  basic 


video  modulation  system 
that  has  served  well  in  all 
previous  polar  orbiters  and 
in  the  GOES  WEFAX  for- 
mat. Basically,  the  video 
information  is  transmitted 
via  amplitude  modulation 
of  a  2400-Hz  audio  subcar- 
rier.  Minimum  subcarrier 
modulation  (4%)  represents 
black,  maximum  subcarrier 
level  (90+%)  represents 
white,  and  intermediate 
gray-scale  values  are  trans- 
mitted as  intermediate  sub- 
carrier  levels.  As  in  previous 
spacecraft  white  in  the  IR 
channel  represents  cold  ob- 
jects while  black  represents 
warm  objects.  No  changes 
in  display  equipment  are  re- 
quired to  accommodate 
this  modulation  format. 

Video  Format 

Like  the  older  NOAA  po- 
lar orbiters,  the  TIROS/ 
NOAA  data  format  includ- 
ed both  visible  light  and  in- 
frared (IR)  data.  In  the  older 
designs,  two  separate  scan- 
ning radiometers  were  used 
to  generate  data.  One  was  a 
very  high-resolution  instru- 
ment that  generated  both 
visible  and  IR  data  for  real- 
time S-band  transmission 
(wide  bandwidth  modula- 
tion), while  the  second  gen- 
erated the  low-resolution  IR 
and  visible  light  data  for 
transmission    at  VHF.   The 


new  spacecraft  have  gone 
to  a  single  high-resolution 
instrument  for  all  data^ 
the  Advanced  Very  High 
Resolution  Radiometer,  or 
AVHRR.  The  high-resolu- 
tion data  are  transmitted  di- 
rectly on  S-band  and  the 
data  are  selectively  sam- 
pled via  pn~board  micro- 
computer hardware  for 
transmission  at  lower  reso- 
lution on  the  VHF  frequen- 
cies. The  sampling  process 
follows  an  algorithm  de- 
signed to  eliminate  almost 
entirely  the  panoramic  dis- 
tortion that  was  character- 
istic of  NOAA  2-5  scanning 
radiometer  data,  producing 
images  that  look  very  much 
like  the  much-prized  pic- 
tures from  the  old  ESSA 
spacecraft 

Figs.  1-3  show  some  rep- 
resentative visible  light  out- 
put from  NOAA  6.  The 
AVHRR  instrument  scans  at 
360  rpm  with  the  VHF  data 
formatted  for  120  line-per- 
minute  transmission.  The 
first  half  of  each  line  (chan- 
nel A)  consists  of  visible 
light  data,  while  the  second 
half  (channel  B)  carries  IR 
scan  data  (Fig.  4).  The  most 
effective  way  to  display  the 
pictures  is  to  use  a  240  line/ 
minute  display,  producing 
alternate  lines  of  visible 
and  IR  data.  One  or  the 
other  set  of  data  lines  can 
be  selectively  blanked  so 
that  only  visible  light  or  IR 
data  are  shown. 

The  Earth  scan  data  are 
split  into  five  bandwidth 
(light)  windows  using  a 
beam  splitter  and  filters 
and  then  passed  on  to  five 
separate  detectors  (Fig.  5). 
Two  of  these  — channels  1 
and  2  — are  visible  light  sen- 
sors, while  the  other  three 
cover  various  IR  windows. 
Ground  command  deter- 
mines which  sensor  is  on- 
line for  generating  the  visi- 
ble light  data  in  channel  A 
and  the  IR  data  for  channel 
B.  One  of  the  visible  light 
sensors  is  quite  good  at 
discriminating  fine  cloud 
structure,  but  relatively 
poor    in    terms    of    differ- 


entiating land-water  boun- 
daries. The  other  performs 
somewhat  less  well  on 
cloud  features,  but  yields  a 
beautiful  distinction  in 
picking  out  geographic  fea- 
tures. The  fact  that  the  CDA 
control  station  may  switch 
from  one  sensor  to  the 
other,  coupled  with  daily 
and  seasonal  light  varia- 
tions, explains  why  it  is 
possible  to  see  a  beautiful 
coastline  one  day  and  miss 
it  the  next! 

Picture  Display 

The  simplest  approach  to 
picture  display  is  to  handle 
the  signal  in  a  240  line/min- 
ute (4  line/second)  format 
with  provisions  to  blank  the 
unwanted  data  lines  (IR  or 
visible).  The  approacff  is 
particularly  attractive  in 
that  this  is  the  line  rate  used 
for  GOES  WEFAX  transmis- 
sion on  S-band,  and,  if  we 
handle  things  right,  we  can 
get  double  the  mileage 
from  our  display  system. 

Let's  look  first  at  CRT  dis- 
plays, as  they  are  the  easi- 
est to  modify.  Conceptual- 
ly, we  want  to  provide  a 
sync  divider/trigger  circuit 
that  will  give  us  the  proper 
4-Hz  trigger  rate  while  pro- 
viding a  means  to  blank  the 
unwanted  data  lines.  Two 
examples  from  my  pre- 
viously published  circuits 
will  show  one  approach  to 
doing  this  and  should  set 
you  on  the  right  track  if  you 
are  working  with  another 
circuit.  The  video  monitor 
described  in  chapter  IV  of 
the  Weather  Sate! tile  Hand- 
book has  been  widely  dupli- 
cated and  is  easy  to  modify 
for  TIROS/NOAA  display. 
Most  of  the  relevant  cir- 
cuits are  shown  in  Figures 
4.1  on  page  23  and  4.2  on 
page  24. 

1.  Remove  the  connec- 
tion between  pin  9  of  IC8 
and  the  SR  lug  on  S3A. 

2.  Connect  a  jumper  be- 
tween the  SR  and  APT  lugs 
of  S3  A. 

3.  Remove  R2  from  the 
circuit  board  and  connect  a 
jumper  from  the  SR  to  the 
APT  lugs  on  S3C. 
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4.  Switch  S3  (mode)  to  SR 
and  adjust  R4  for  a  vertical 
sweep  time  of  400  seconds. 

This  completes  the  ref 
quired  changes.  GOES 
WE  FAX  images  are  copied 
in  the  APT  mode  position, 
while  TIROS/NOAA  pic- 
tures can  be  displayed  in 
the  SR  position.  The  PHASE 
switch  is  used  to  properly 
align  either  the  visible  light 
or  IR  data  when  displaying 
TIROS/NOAA  imagery. 

The  solid-state  monitor 
for  CQES  picture  display  is 
another  easy  conversion/ 
Four  new  components,  a 
1-meg  fixed  resistor,  a 
1-meg  pc  pot,  any  general- 
purpose  silicon  diode,  and  a 
DPDT  toggle  switch  (for 
MODE  selection),  will  be  re- 
quired. The  changes  are 
summarized  in  Fig.  6: 

1.  Connect  a  jumper  be- 
tween pin  6  of  U8  and  pin 
1 4  of  U7  on  the  main  circuit 
board. 

2.  Connect  a  wire  from 
pin  12  of  U7  and  the  com- 
mon \ug  on  one  set  of  con- 
tacts on  the  new  mode 
switch.  Solder  the  cathode 
of  the  diode  to  lug  10 on  the 
main  circuit  board  and  con- 
nect a  wire  from  the  anode 
to  the  TIROS  lug  on  the 
same  side  of  the  switch 
where  yoo  wired  into  the 
common  lug. 

3.  Make  the  following 
connections  to  the  remain- 
ing set  of  lugs  on  the  MODE 
switch: 

(A)Break  the  connec- 
tion between  the  ver- 
tical deflection  am- 
plifier. Connect  the 
amplifier  input  bus  to 
the  common  lug  of 
the  switch. 

(B)  Conriect  the  old 
size  pot  to  the 

WE  FAX  lug  of  the 
mode  switch. 

(C)  Take  the  new  size 
pot  and  connect  one 
Side  and  the  wiper  to 
the  TIROS  lug  of  the 
switch.  Connect  the 
other  side  of  the  pot 
to  the  H-15-V  bus 
through  a  1-meg  re- 
sistor 


The  original  size  pot  is 
now  your  WE  FAX  size  pot 
and  should  be  properly  set 
already.  The  new  pot  will 
be  your  TIROS  vertical  size 
pot.  Set  the  mode  switch  to 
TIROS  and  adjust  the  pot 
for  a  400-second  vertical 
sweep.  You  now  can  switch 
select  for  either  GOES 
WEFAX  or  TIROS. 

If  you  would  like  to  build 
the  monitor  just  for  TIROS 
display,  the  job  is  even  sim- 
pler. In  this  case,  you  will 
not  need  a  mode  switch  and 
you  would  proceed  as  fol- 
lows: 

1.  Install  the  jumper  be- 
tween pin  6  of  U8  and  pin 
14  of  U7. 

2.  Solder  the  anode  of 
the  diode  to  pin  T2  of  U7 
and  connect  the  cathode 
to  pin  10  of  the  main  board 
connector  strip. 

3.  Adjust  the  vertical 
size  pot  on  the  main  board 
for  a  400'Second  vertical 
sweep. 

4.  Adjust  the  horizontal 
size  pot  as  described. 

The  amount  of  work  re- 
quired to  modify  a  facsim- 
ile machine  depends  upon 
a  variety  of  factors,  includ- 
ing the  line  and  feed  rates 
for  which  the  machine  was 
designed  and  whether  or 
not  you  want  the  capabili- 
ty for  IR  display  as  well  as 
visible  light  data.  Any 
machine  that  will  handle 
GOES  WEFAX  display  will 
do  a  job  of  sorts  with 
TIROS  visible  data  during 
daylight  passes* 

An  example  of  one  such 
machine  is  a  direct  printing 
recorder  for  GOES  pic- 
tures. Minimal  require- 
ments include  some  means 
to  check  the  phasing  of  the 
TIROS/NOAA  signal,  as  the 
WEFAX  automatic  phasing 
circuits  will  not  operate 
properly  with  the  TIROS 
video  format  The  simplest 
means  of  phasing  is  the  use 
of  a  triggered  oscilloscope 
as  a  phasing  indicator.  Con- 
nections should  be  made 
as  follows: 

1.  Connect  a  lead  from 
board    connector    K    to    a 
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Fig.  7.  An  NO  A  A  pass  displayed  on  the  WB8DQT  direct- 
printing  COBS  fBcsimite  recorder  without  changing  the 
40-rpm  carriage  drive  motor,  Note  the  vertical  ''stretching'' 
of  the  display.  The  use  of  a  20-rpm  motor  will  provide  the 
proper  aspect  ratio  with  this  machine  [see  Fig.  1). 


new  phono  jack  (TRIGGER) 
on  the  rear  apron  of  the 
FAX  control  unit.  Use  a 
shielded  lead  to  connect 
the  TRIGGER  jack  to  the 
trigger  input  of  the  oscillo- 
scope. 

2.  Connect  a  lead  from 
board  lug  E  to  artbtherfiew 
phono  jack  (VI DEO) on  the 
rear  apron  of  the  control 
unit.  Use  a  shielded  lead  to 
connect  the  VIDEO  jack  to 
the  vertical  input  of  the  os- 
cilloscope. 

Start  the  drum  of  the  FAX 
machine  and  verify  that  the 
oscilloscope  is  being  trig- 
gered by  the  drum.  The  hor- 
izontal sweep  frequency 
should  be  set  to  about  4  Hz 
for  optimum  results.  With  a 
TIROS  Signal  at  the  FAX  in- 
put, adjust  the  scope  verti- 
cal gain  for  a  usable  display 
of  the  video  waveform.  The 
832-  or  1040- Hz  square- 
wave  modulation  of  the 
sync  pulses  will  be  evident 
if  you  study  the  display  on 
the  scope.  Press  the  FAX 
PHASE  switch  and  hold  it 
until  either  sync  waveform 


is  lined  up  with  the  drigin 
(left  edge)  of  the  scope 
trace.  At  this  point,  release 
the  PHASE  switch  and 
switch  the  RESET/PRINT 
switch  to  print. 

What  you  will  get  is  a  pic- 
ture with  the  characteristics 
of  Fig.  7.  It  probably  will  be 
low  in  contrast  and  may 
look  about  right  unless  you 
compare  Fig.  7  with  Fig,  1  — 
both  are  taken  from  the 
same  TIROS  (actually 
NOAA  6)  pass.  If  you  com- 
pare the  two,  you  will  note 
that  the  Great  Lakes  appear 
stretched  vertically  in  Fig. 
7,  while  they  have  the  prop- 
er  proportions  in  Fig.  1 ,  This 
is  due  to  the  fact  that  the 
40-rpm  carriage  motor  in 
the  GOES  version  of  the 
machine  moves  the  car- 
riage too  rapidly  for  proper 
aspect  ratio  display  of 
TIROS/NOAA  pictures.  If 
you  want  to  do  the  job 
right,  you  should  substitute 
a  20-rpm  type  CA  motor  for 
the  carriage  drive.  This  will 
yield  an  excellent  aspect 
ratio    for    TIROS    pictures 
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Fig.  8.  An  NOAA  6  pass  (orbit  #670  on  9  August  1979) 
showing  a  picture  as  it  would  be  displayed  on  a  modified 
version  of  the  Weather  Satellite  Handbook  (first  edition) 
FAX  machine,  using  the prigi rial  carriage  drive  motor.  The 
vertical  compression  is  plainly  obvious  if  this  frame  is 
compared  with  Fig.  2,  displayed  with  a  carriage  motor  oi 
twice  the  speed  of  the  original. 


and  is  precisely  what  was 
used  to  generate  Fig.  1. 

If  you  built  the  FAX  ma- 
chine described  in  chap- 
ter V  of  the  Weather  Satel- 
lite Handbook,  you  will 
have  a  few  modifications 
to  nnake  of  a  somewhat  dif- 
ferent sort.  First,  the  sync 
divider  section  will  have  to 
be  changed  to  provide 
60-Hz  nnotor  drive.  The 
easiest  way  to  do  this  is  to 
change  the  reference 
crystal  from  4,8  to  6.0 
MHi.  The  frequency  of  the 
565  PLL  will  then  have  to 
be  shifted  from  4800  Hz  to 
6000  Hz.  The  next  step  is 
the  substitution  of  a  Hurst 
type  CA  240-rpm  motor  for 
the  120-rpm   unit  used  for 


the  old  NOAA  satellites,  if 
you  have  built  this  ma- 
chine, you  already  have 
provision  for  phasing  the 
picture,  so  nothing  else  is 
needed  there.  You  will 
have  to  change  the  value 
of  CI  in  the  motor  ampli- 
fier input  circuit  to  res- 
onate at  60  Hz,  If  you  used 
the  1 5-H  choke  speci- 
fied, simply  replace  CI 
with  a  .47-mF,  50-V  my- 
lar^^  capacitor  and  you 
are  now  in  business.  If  you 
retain  the  old  carriage 
drive  motor  and  print  pic- 
tures, you  will  get  some- 
thing  that  looks  like  Fig.  8. 
The  relatively  slow  car- 
riaige  speed  will  let  you  fit 
all  of  the  pass  on  a  single 
piece  of  paper,  but  the  ver- 
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Fig.  9.  A  video  line-blanking  circuit  for  the  WB8DQT 
direct-printing  facsimile  recorder.  Such  a  circuit  is  a  re- 
quirement for  printing  IR  data,  but  is  not  needed  for  visi- 
ble light  display. 


tical  rate  of  travel  is  too 
slow,  resulting  in  a 
''squashed"  vertical  dis- 
play. If  you  add  a  new 
traverse  motor  of  twice  the 
speed  as  the  old  one,  you 
will  get  the  proper  aspect 
ratio  shown  in  Fig.  2  — the 
same  pass  shown  in  Fig.  8. 

One  of  the  major  disad- 
vantages of  either  of  these 
machines  in  their  present 
form  is  the  need  for  an  ex- 
terna! scope  to  phase  the 
pictures.  I  am  presently  at 
work  on  an  autophase  cir- 
cuit for  TIROS  that  can  be 
switched  in  to  provide 
autophasing  for  either 
GOES  or  TIROS  pictures 
along  with  switch  selection 
of  the  proper  carriage 
motor  speed  using  a  dual- 
speed  motor  for  the  car- 
riage drive. 

If  one  wishes  to  display 
IR  imagery  on  the  direct- 
printing  machine,  some 
means  must  be  provided  to 
blank  out  the  visible  data. 
The  problem  is  that  with 
the  required  printing  polar- 
ity, normal  visible  data  or 
the  dark  visible  channel  at 
night  will  simply  override 
any  IR  data.  The  latter  is 
typically  very  near  white 
level  and  the  darker  visible 
data  simply  covers  it  up. 

The  hybrid  FAX  system 
from  the  first  edition  of  the 
Weather  Satellite  Hand- 
book already  incorporates 
line-blanking  circuits  so 
that  this  unit  will  print  out 
both  visible  and  IR  data. 
Fig,  9  shows  a  line-blanking 
circuit  for  the  direct- 
printing  WEFAX  facsimile 
machine.  A  sample  of  the 
trigger  pulse  is  used  to  tog- 
gle a  7476  flip-flop.  A 
switch  selects  one  of  the 
complementary  outputs 
which  drives  a  small 
switching  transistor.  As- 
suming that  the  signal  is 
properly  phased,  the  col- 
lector of  the  transistor  will 
be  high  on  every  other 
video  line.  The  collector 
voltage  is  coupled  to  the 
printing  transistor  through 
a  diode,  driving  the  tran- 
sistor  to  white  cutoff  for 


the  duration  of  the  line.  On 
alternate  lines,  the  col- 
lector of  the  transistor  is 
low  and  the  base  of  the 
print  control  transistor  is 
controlled  by  the  signal 
from  the  video  detector, 
permitting  the  video  data 
to  be  printed.  This  par- 
ticular circuit  wil!  have  to 
be  added  only  if  you  plan 
to  copy  IR  imagery.  Visible 
light  imagery  will  print 
quite  well  without  any  at- 
tention to  line  blanking. 


Summary 

Hopefully,  this  repre- 
sents most  of  the  essential 
information  required  to  in- 
troduce you  to  this  new  sat- 
ellite series.  Conversion  of 
an  existing  satellite  system 
is  quite  easy,  and  it  is  equal- 
ly straightforward  to  incor- 
porate TIROS/NOAA  capa- 
bility into  new  equipment 
as  it  is  constructed,  Polar- 
orbiting  spacecraft  repre- 
sent the  simplest  and  least 
costly  introduction  to 
weather  satellites.  Why  not 
tune  in  and  see  what's  hap- 
pening?! 
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No  other  RTTY  terminal  made 
gives  you  ALL  tlie  features 

of  ournew  DS3100  ASR: 


TX/RX  operation  with  3  codes:  Baudot  RTTY.  Morse  Code,  ASCK  RTTY 

Storage  buffers  for  150  lines  of  RX  storage  and  50  lines  of  TX  storage 

The  HAL  "original"  split  screen  shows  both  RX  and  TX  buffers  or  whole  screen  for  RX 

Ten  programmable  ^'Here  is '  messages  can  be  chained  from  one  to  next 

The  EAROM  allows  powernDff  storage  of  2  "Here  Is"  messages  and  terminal  operating 
conditions 

Programmable  WRU  answer-back  and  selective-call  features 

Separate  CW  identification  key  for  RTTY  operations 

Automatic  TX/RX  control  with  KOS  plus  4  keyboard  controlled  accessory  switches 

Internal  real  time  clock  keeps  24  hour  time  plus  date 

Newly  developed  CW  receive  circuitry  and  programs  give  superior  CW  reception 

New  green,  P31  phosphor  display  screen  gives  clear,  eye-easing  viewing 

On-screen  status  indicators  give  continuous  display  of  terminal  operating  conditions 

Word-Wrap-Around  prevents  splitting  of  words  at  en^i  of  display  line 

Continuous,  line,  and  word  modes  offer  flexibility  in  editing  transmit  text 

Attractive  streamlined  metal  cabinet  gives  effective  RFI  shielding  from  transmitters 

Here  Am  More  DS3 100  ASR  SpecifiCBtions  that  G#Ve  You  State-oNhe-Art  RHY Operation: 

OBF  and  R  Y  test  messages  ■  Loop  and  RS  232  RTTY  I/O  «  Plus  or  minus  CW  key  output «  25  pin  EiA  modem 

connector «  Half  or  full  duplex  ■  Upper-lower  case  ASCII  ■  All  ASCII  conlrol  codes  ■  OpUonal  line 

prinler  for  all  codes  ■  Selectable  ASCI  I  parity  ■  1 10  to  9600  baud  ASCII  ■  45  to  100  baud  Baudot  ■  1  to  175  WPM 

Morse  receive  and  transinil  ■  On  Shift  on  space  lor  Baudot  ■  SYNC  idle  for  RTTY  and  Morse  ■  Break 

key  for  RTTY  ■  Tune  key  for  Morse  ■  Aulomatic  CR-LF  «  120/240  v,  50/60  Hz  power  ■  Custom  labeled  key 

tops  show  control  operation  ■  Copy  receive  text  into  transmit  buffer  ■  TX  flags  allow  segmenting 

of  TX  buffer  ■  One  year  warranty 
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Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-avaiiable  basis.  The 
following  information  should  be 
ir^cluded  in  every  announce- 
ment: sponsor,  event,  date, 
time,  ptace,  city,  state,  admis- 
sion charge  (if  any),  features, 
talk-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  place. 
They  should  be  sent  directly  to 
Editorial  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458,  Attn:  Social  Events. 

MORRISTOWN  TN 
N0V1 

The  Lakeway  Amateur  Radio 
Club  will  operate  from  the  David 
Crockett  Tavern,  Morristown 
TN,  on  Saturday,  November  1, 
1980,  from  1300  UTC  until  2200 
UTC.  SSB-only  operation  will  be 
on  the  fotlowing  frequencies, 
plus  or  minus  QRM:  28.560, 
21.360,  14.280,  and  7.235  MHz. 
Amateurs  and  the  general  pub- 
lic are  invited  to  visit  the  tavern 
and  site,  which  is  the  boyhood 
home  of  Davy  Crockett,  during 
regular  operating  hours 
(weekdays,  9:00  am  to  5i00  pm, 
and  Sundays,  2:00  pm  to  5:00 
pm).  For  a  certificate  com- 
memorating the  event,  send 
$1 .00  plus  a  legal-size  SASE  or  3 
fRCs  and  an  SASE  to  Davy 
Crockett  DXpedition,  Rte.  11, 
Box  28,  Morristown  TN  37814. 

ST.  PETERSBURG  FL 
NOV  12 

The  Florida  Gulf  Coast  Ama- 


teur  Radio  Council,  Inc,  will 
hold  the  Suncoast  Amateur  Ra- 
dio Convention  on  November 
1-2,  1980,  at  the  Bayfront  Con- 
course Hotel,  downtown  St,  Pe- 
tersburg FL  Close  by  are  the  Al- 
bert Whitted  Airport,  the  St.  Pe- 
tersburg  Marina,  bus  depots, 
and  many  parking  lots.  Registra- 
tion is  $3.00  each  and  children 
under  12  are  admitted  free.  Two 
award  tickets  are  free  with  ad- 
vance  registration.  Swap  tables 
are  $10,00  each  for  both  days 
(no  one-day  tables).  Double 
booth  space  is  available  and  ail 
the  swap  area  will  be  inside. 
Featured  will  be  dealer  displays, 
forums,  a  Saturday  luncheon 
and  banquet,  and  a  Sunday  lun- 
cheon and  fashion  show,  FCC 
exams  will  be  given.  Send  to  the 
Tampa  office  for  610s.  Talk-in  on 
147. 96/. 36,  147. 66/. 06,  and 
146.52.  For  more  Information, 
write  F6CARC,  PO  Box  157, 
Clearwater  FL  33517,  or  phone 
(813H61-42B7. 


HICKSVILLE  OH 
NOV  2 

The  Defiance  County 
Amateur  Radio  Club  is  sponsor- 
ing its  3rd  annual  hamfest  on 
Sunday*  November  2, 1980,  from 
8:00  am  until  4:00  pm  at  the  De- 
fiance County  Fairgrounds  at 
Hicksville  OH.  Tickets  are  $1.50 
in  advance  and  $2.00  at  the  gate. 
Table  space  is  free  on  a  first- 
come-first -served  basis,  inside 
or  outside.  Hourly  drawings  will 
be  held,  with  the  main  event  at 
3:00  pm.  Talk-in  on  147.69/.09 
and  .52.  For  more  information, 
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write  Ed  Baliard,  Jr.,  RFD  #1, 
Roland  Road,  Sherwood  OH 
43556. 

SOUTH  FALLSBURG  NY 
NOV  7-9 

On  November  7,  S,  and  9, 
1980,  the  Hudson  Amateur  Ra- 
dio Counctl  will  sponsor  the 
ARRL  Hudson  Division  Conven- 
tion to  be  held  at  the  Pines 
Hotel,  South  Fallsburg  NY.  The 
theme  is  ''Good  Times  at  the 
Pmes/'  with  emphasis  on  a 
mini-vacation  type  convention 
for  both  families  and  so  to  at- 
tendees. A  full  range  of  forums 
is  planned  along  with  an  exhibit 
hail  and  flea  market.  Contact 
Mike  Evans  WB2RDD  for  flea 
market  info  at  Box  143,  White 
Sulphur  Springs  NY  12787,  or 
call  at  night  (914)'292-8630. 

NEWMARKET 

ONT  CANADA 

NOV  a 

The  York  North  Amateur 
Radio  Club  will  hold  its  annual 
flea  market  on  Saturday, 
November  8,  1980,  at  the  New- 
market Community  Centre, 
Newmarket,  Ontario.  General 
admission  will  be  $1.50,  which 
Includes  a  door  prize  ticket.  Ad- 
mission for  exhibitors  will  be  $4, 
which  Includes  a  door  prize 
ticket  and  one  table.  Additional 
tables  will  cost  $2.  The  flea 
market  will  run  from  0800  to 
1400  EST,  but  doors  will  be  open 
earlier  for  exhibitors.  The  taik4n 
frequency  will  be  146.52  MHz 
simplex;  the  club  call  is 
VE3YNA, 

SO  QREENSBURG  PA 

NOV  8 

The  Foothi  lis  ARC  wiEi  hold  its 
annual  Swap  &  Shop  on  Satur- 
day, November  S,  1980,  at  the  St. 
Bruno's  Church  in  South 
Greensburg  PA,  Doors  will  be 
open  from  9:00  am  until  5:00  pm. 
Dealers  are  welcome.  The  main 
prize  is  a  complete  HP  antenna 
system,  including  a  triband 
beam,  a  40- foot  tower,  a  rotor, 
thrust  bearing,  and  cable.  Sec- 
ond  prize  is  an  I  com  IC-2A  hand- 
held. Talk-in  on  146,07/,67  and 
.52.  For  advance  table  reserva- 
tions, phone  Jim  Yex  WB3CQA 
at  {412)-256-3531.  For  more  infor- 
mation, phone  Chuck  Hamman 
WB3HZM  at  (412)-837-9194. 

WEST  MONROE  LA 
NOV  9 

The  Twin  City  Ham  Club  of 
MonroeA/Vest  Monroe  will  hold 


its  annual  "Hamfest"  on  Sun- 
day, November  9,  1980,  at  the 
West  Monroe  Civic  Center,  910 
Ridge  Avenue,  West  Monroe  LA, 
The  $1.00  admission  includes  a 
chance  for  the  grand  prize. 
Talk-in  on  .25/.85  and  .52/.52.  For 
more  information,  contact 
WB5MHU,  94  Birchwood  Drive, 
Monroe  LA  71 203. 

FRAMING  HAM  MA 
NOV  9 

The  Framingham  Amateur 
Radio  Association  will  hold  its 
annual  fall  flea  market  on  Sun- 
day, November  9,  1980,  at  the 
Framingham  Potice  Station  Drill 
Shed^  Framingham  MA.  Admis- 
sion IS  $1,00  and  sellers'  tables 
are  $6.00.  Sellers  are  advised  to 
pre-fegister.  Doors  will  open  at 
9:00  am.  Talk-in  on  .75/.15  and 
.52.  For  more  information  or  to 
register,  contact  Ron  Egalka 
K1YHM,  FARA.  PO  Box  3005, 
Saxonville  MA  01701,  or  phone 
(617)-877  4520. 

SELLERSVILLE  PA 
NOV  9 

The  RF  Hill  Amateur  Radio 
Club  will  hold  its  fourth  annual 
hamfest  on  November  9, 1980,  in 
the  Sellersville  National  Guard 
Armory,  Sellersville  PA.  Doors 
wilt  open  to  sellers  at  7:00  am 
and  a  $2.00  donation  will  admit 
buyers  after  8:00  am.  Tickets  are 
on  sale  for  the  grand  prize,  a 
complete  low-band  station  from 
key  to  antenna.  The  radio  is  the 
new  9-band  Ten-Tec  Model  580 
DELTA  with  a  llO-voll  power 
supply  and  filters.  The  antenna 
is  a  model  AP-3  from  W6TIK. 
Talk-in  on  146.28/.88  and  146.52. 
For  further  information,  contact 
the  RF  Hill  ARC,  PO  Box  29,  Col^ 
mar  PA,  or  Robert  Bentley 
WB3EWP,  RF  Hill  Hamfest,  334 
Railroad  Avenue,  Souderton  PA 
18964,  or  phone  (21 5)-723-8303. 

MASSILLON  OH 
NOV  16 

The  23rd  annual  auction,  Auc- 
tionfest  '80,  sponsored  by  the 
Massillon  ARC  wiii  be  held  on 
Sunday,  November  16,  1980, 
from  8:00  am  until  5:00  pm  at  the 
Massillon  Knights  of  Columbus 
Hall,  Massillon  OH.  The  flea 
market  opens  at  6:00  am  with 
auction  action  to  start  at  11:00 
am.  Auctionfest  '80  will  feature 
three  major  prizes,  plus  a  long 
list  of  door  prizes  to  be  given 
away  hourly.  Tickets  are  $2,50  in 
advance  and  $3.00  at  the  door. 
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no  charge,  it  is  necessary  for  the 
applicant  to  enclose  sufficient 
postage  fees  for  the  safe  return 
of  your  cards. 

Once  your  mitial  award  is  re- 
ceived, applicants  may  earn  a 
Silver  Sticker  for  any  25  different 
DX  YL  contacts  within  five  coun- 
tries. The  same  application  and 
postage  requirements  apply. 

North  American  applicants 
may  submit  their  cards  and  ap- 
plications to  Phyllis  Shanks 
W2GLB,  7  Lake  Circle  Drive, 
Vicksburg  MS  39180,  or  one  of 
two  DX  stations  may  be  utilized: 
IQKDB  or  DL3LS, 

This  week  I  received  a  very 
nice  letter  from  Doris  Kinney 
who  represents  the  Greert 
Mountain  Awards. 

GREEN  MOUNTAIN  AWARD 

The  Green  Mountain  Award  f^ 
made  available  to  licensed  ama- 
teurs the  world  over.  To  qualify, 
the  applicant  must  make  two- 
way  contact  with  other  ama- 
teurs of  the  State  of  Vermont  A 
Bronze  Award  will  be  issued  for 
25  contacts,  a  Silver  Award  for 
50  contacts,  and  for  100  con- 
tacts with  Vermont  stations,  a 
Gold  Award  will  be  made.  Re- 
peater contacts  are  not  vafld. 

Each  applicant  must  list  all 
contacts  made,  showing  call- 
sign,  date  and  time  in  GMT,  the 
band  and  mode,  and  the  signal 
report.  To  be  valid,  all  contacts 
must  be  made  on  or  after  Janu- 


ary 1,  1971 ,  Submit  your  verified 
list  of  contacts  and  award  fee  of 
$5.00  to:  Green  Mountain 
Awards,  Doris  Kinney,  RFD  #2, 
Brandon  VT  05733. 

Paralleling  the  Green  Moun- 
tain Award  Is  an  achievement 
known  as  the  Worked  All  Bands 
Award.  This  award  also  is  spon- 
sored by  Doris  Kinney. 

WORKED  ALL  BANDS  AWARD 

The  Worked  Ail  Bands  Award 
requires  the  applicant  to  work  a 
minimum  of  50  Vermont  con- 
tacts on  each  band,  10  through 
SO  meters.  There  are  no  mode 
limitations,  but  specific  modes 
will  be  recognized  if  requested. 

List  all  log  entries  by  band 
and  submit  this  application  with 
a  $5.00  award  fee  to  Green 
Mountain  Awards,  c/o  Doris  Kin- 
ney, RFD  #2,  Brandon  VT  05733, 

WORKED  ALL  MAINE  AWARD 

While  we  are  in  the  1st  CalJ 
District,  let's  take  a  look  at  the 
Worked  All  Maine  Award, 

The  requirements  are  simple 
and  straight  to  the  point.  Appli- 
cants must  work  an  amateur  op- 
erator In  each  of  the  sixteen 
counties  of  Maine.  There  are  no 
band  or  mode  requirements,  but 
specific  recognition  can  be 
made  if  so  stated  at  the  time  ap- 
plication is  made. 

Submit  your  log  entries  and 
award  fee  of  $2.00  to:  John 
BJinick  K1JB,  c/o  Portland  Ama- 
teur Wireless  Association,  Box 
1605,  Portland  ME  04104. 
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WORKED  TRUMBULL  COUNTY 
AWARD 

The  Warren  County  Amateur 
Association  of  Ohio  announces 
its  Worked  TrumbuM  County 
Award  (WTC),  a  program  de- 
signed to  promote  increased 
amateur  radio  activity  among 
and  with  Trumbull  County  ama- 
teur radio  operators. 

To  qualify  for  this  award,  ap- 
plicants must  make  10  contacts 
with  Trumbull  County  amateur 
operators,  DX  stations  outside 
the  United  States  and  Canada 
must  log  a  minimum  of  five 
Trumbull  County  amateurs.  All 
contacts  must  be  made  January 
1, 1959,  and  after  to  be  valid. 

To  apply,  ffst  callsign  of  the 
stations  worked,  the  date  and 
time  in  GMT,  and  the  mode  and 
band  of  operation  for  each  con- 
tact made.  Have  this  listveriffed 
by  at  least  two  fellow  amateurs 
or  a  radio  club  offtciaL  Enclose 
this  application  and  a  $100 
award  fee  or  13  IRGs  to  Don 
Lovett  K8BXT,  Awards  Chair- 
man, WARA,  PO  Box  809,  War- 
ren OH  44401 . 

NH  WAC  AWARD 

An  award  is  available  to  those 
who  successfully  contact  each 
of  the  ten  New  Hampshire  coun- 
ties. There  are  no  band,  mode,  or 
time  restrictions. 

Include  an  SASE  with  date, 
time,  frequency,  mode,  call  of 
station  contacted,  and  county. 
New  Hampshire  counties  are 
Belknap,  CarroM,  Cheshire, 
Coos,  Grafton,  Hillsborough, 
Merrimack,  Rockingham,  Straf- 
ford, and  Sullivan. 

Submit  your  request  for  this 
award  to  Basil  Cutting  W1JB, 
RFD,  Suncook  NH  03275. 

Before  concluding  this  col- 
umn for  another  month,  I  would 
like  to  remind  our  readers  to 
make  reference  to  the  Septem- 
ber and  October,  1980,  editions 
of  73.  Packed  within  its  pages,  I 
have  detailed  19  Individual 
awards  which  constitute  the 
fabulous  new  73  Magazine 
Awards  Program.  Each  offering 
Its  own  degree  of  challenge, 
there  is  something  in  it  for  every- 
one! 

FINAL  RESULTS 

FIRST  ANNUAL  160  METER 

PHONE  CONTEST 

For  all  these  years,  they  said 
it  couldn't  be  done,  so  nobody 
ever  tried  it— not  until  January, 
1 980,  when  a  group  of  dedicated 
top-band   operators    convinced 


73  Magazine  to  sponsor  the 
First  Annual  160-Metef  Phone 
Contestl  We  believe  the  com- 
ments noted  in  Feedback  teli  it 
all. 

The  entire  program  idea  took 
many  months  of  planning  from 
early  spring,  1979,  right  up  to  the 
golden  hour  the  contest  began. 
During  this  preliminary  period, 
over  25  top-band  operators  from 
all  parts  of  the  United  States, 
Canada,  and  the  Caribbean 
were  drawn  together  to  coordi- 
nate their  ideas  on  what  was  to 
be  a  "first"  for  160  meters.  Many 
on-the-air  schedules  were  con- 
ducted by  the  group  to  refine  the 
rules  and  set  the  stage  for  the 
event.  Countless  hours  were 
spent  by  the  contest  chairman 
and  his  dedicated  committee  to 
get  things  set  up  and  conclude 
any  last  minute  details.  We  now 
can  see  the  product  of  their  hard 
work:  probably  one  of  the  most 
promising  events  in  160-meter 
history,  the  results  of  the  First 
Annual  160-Meter  Phone  Con- 
test. 

From  the  logs  of  those  entries 
submitted,  over  500  individual 
stations  were  found  to  be  on  the 
airforthe  weekend  event.  Unfor- 
tunately, only  74  of  these  opera- 
tors forwarded  their  scores  to 
the  contest  chairman.  It  was  a 
weekend  of  achievement,  how- 
ever, with  over  60  DX  stations 
activated  on  the  band:  C02FA, 
G3SZA,  GD4BEG,  HP3FL, 
KH6CC,  KH61LA,  KL7GIH, 
KL7GKY,  KL7JEF,  KV4FVS, 
KV4F2,  PAOHJP,  PJ9EE,  PY1R0, 
VP2ML,  XE2EJ,  YV4TI,  2L1SIU 
ZL2BT,  ZL3GQ,  plus  45  Canadi- 
an stations.  Hopefully,  next  year 
more  entries  will  be  submitted 
from  these  ever-popular  DX  sta- 
tions; they,  too,  may  be  eligible 
for  an  award.  As  Chod  Harris 
VP2ML  stated,  "Chances  are  I 
may  take  high  score  for  Mont- 
serrat!" 

The  race  for  the  champion- 
ship was  a  dead  heat.  Top  hon- 
ors went  to  K8NG  with  a  total  of 
139,240  points,  followed  by  only 
1240  points  by  second-place  fin- 
isher KOGVB  with  138,000  total 
points.  WA9EYY  managed  to 
capture  third  place  overall  with 
a  finishing  tally  of  131,670 
points.  For  the  United  States, 
W4PZV  tallied  the  most  multipli- 
er points  by  establishing  con- 
tact with  41  states  and  12  DX 
countries,  which  earned  him  77 
multiplier  points.  For  DX  sta- 
tions, VE30CU  took  top  honors 
with  68,640  points  overall.  In 
order  of  their  respective  calls. 
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ttie  following  single-operator 
stations  ted  their  region: 
N1AAR,  W2MPK,  K3LGC, 
W4PZV,    AE5H,    AE6U,    N7DF, 


K8NG.  WA9EYY,  K0GVB.  Multi- 
operator  stations:  AI2K, 
WA3GMS,  WA4UNZ,  WB7BFK, 
WD9GGY,  and  WBOIBT.  For  the 


multi-ops,  WB©IBT  took  top  con- 
test honors  by  a  margin  of  less 
than  50  contacts! 

As   most   of   us   know,   one 


doesn't  pursue  a  contest  with- 
out some  motive  in  mind  Maybe 
it  is  to  add  a  few  states  or  coun- 
tries to  our  totats  or  just  to  hand 


FINAL  RESULTS 

FmST  ANNUAL  160-METER  PHONE  CONTEST 

Rnal  results  listed  fn  order  by  total  score.  Shown  are  callslgn,  stale  or  DX,  QSOs, 

QSO  points,  multiplier  points,  and  total  score.  {*)  State  winner  in  thair  class.  {**} 

Multi-operator  stations. 
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N4CliAU 

TN 

170 

650 

42 

35,700 
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NY 
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MD 
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W4WWI> 

VA 
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IL 
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MA 
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33 
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W7AVD 
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45 

26,350 

W4VZX 

NC 
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620 

44 

27,280 
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ME 

146 

730 

37 

27,010 

WD^ilX 

IL 

150 

750 

34 

25,500 

WD&DUD 

LA 

114 

570 

44 

25,060 

WA?0FH 

WA 

106 

530 

45 

23,850 

WDGEQO 

CA 

135 

675 

35 

23.825 

AITK 

WA 

133 

665 

35 

23,275 

W4WW0 

VA 

96 

460 

47 

22,560 

N9RC 

IN 

114 

570 

39 

22,230 

WA4JWS 

sc 

113 

565 

33 

16,645 

K3SIA 

Mi 

111 

555 

33 

16,315 

W7ULC 

OR 

96 

460 

36 

17.260 

KBMfKJ 

NM 

74 

370 

44 

16,280 

W4VKK 

GA 

65 

330 

44 

14.520 

WA9FTU 

IL 

S5 

425 

33 

14,025 

KOBF 

CO 

79 

395 

33 

13,035 

WIBB 

MA 

79 

395 

32 

12,640 

WA4UNZ** 

SC 

72 

360 

31 

11.160 

WA2G2B 

m 

58 

290 

35 

10,150 

WB7BFK^* 

WA 

76 

360 

24 

9,120 

N7AKU 

NV 

72 

360 

24 

6,640 

K2DWi 

NY 

65 

325 

23 

7,475 

WTTO 

WY 

5B 

295 

23 

6,765 

WB4ZPF 

VA 

43 

215 

30 

6p450 

W2CC 

NJ 

50 

250 

25 

6,250 

AKTH 

WA 

50 

250 

^ 

6,000 

WA4JWC 

SC 

60 

300 

19 

5,760 

NaBJU 

OH 

40 

200 

23 

4,600 

VE5J0 

DX 

41 

205 

21 

4,305 

NSACQ 

wv 

41 

205 

20 

4,100 

WA6EKJ 

CA 

50 

250 

16 

4,000 

KAflCQt 

OH 

27 

135 

20 

2,700 

W5VQC 

MM 

31 

155 

17 

2,635 

AK2E 

NY 

19 

95 

16 

1,710 

AK7H 

WA 

26 

130 

12 

1,560 

VP2HL 

OX 

17 

85 

16 

1.530 

Contest  Feedback 

"A  well  planned,  interestrng,  and  fun  contest.  Only  lacked  better  DX  propagation 
and  more  respect  for  the  DX  window.  Congratulations  to  WB7BFK  of  73  Magazine 
and  the  many  volunteers  who  made  it  atl  possiblel" — WlBB. 

"Had  a  bail  in  this  contestn  lots  of  stairons  on,  Let's  do  n  again  as  I  think  It  js  the 
best  contest  on  160 — a  great  bunch  of  genUemen  and  dam  good  operators— H2DWi. 

"Gfad  to  work  the  contest  as  l  reai^y  enjoyed  the  entire  operation,  ThanKs  io  73 
Magazine  lor  the  sponsorship/' — K2HPN. 

"My  first  contest  that  f  operated  from  start  to  ftnisti.  Please  have  it  again  fie^it 
year;  I'd  try  to  do  better."— W2IVIPK. 

"A  great  contest!  Let's  have  it  again  n&Kt  year."— W3YOZ. 

"Great  that  someone  finally  sponsorect  a  teo  phone  event.  Enjoyed  it  very  much 
and  sounded  iike  a  t?ig  success.  Hope  to  do  it  again  next  year."— WD4EPX, 

'1  didn't  do  terribly  well  but  thought  \  would  submit  an  entry  anyway  to  help  sup- 
port the  contest.  Great  funl'— W4Y2X, 

"Your  contest  wa^  59  +  and  I  had  a  super  lot  of  fun.  You  can  defi^niteiy  count  on 
me  next  year,  too! "— WD5DUD. 

"Fantastic  contest.  Two  great  nights  for  propagation.  Worked  KL7GKY  Friday 
for  #48,  KH6CC  for  #49,  and  N7GA  fn  Idaho  for  my  50th  state  on  Saturday  evening. 
Good  signals;  great  fun — but  too  little  sleep." — AE5H. 

■'Thank  you  for  your  firsllSO  contest  Wish  it  had  been  published  in  all  the  maga- 
zines as  many  more  wouJd  have  been  on,  I  almost  tnissed  it  myself,  "—WA6EKJ. 

"Used  a  Coast  Guard  310-foot  loran  antenna.  Was  super  for  transmitting  b  Jt  a  bit 
noisy  for  receiving.  Gould  only  operate  the  second  night  and  this  hurt  my  score. 
Was  a  great  experience  anyway.  Looking  forward  to  next  year  now."— AE6U. 

'This  could  be  a  big  contest  If  proper  advertising  can  be  realized.  Your  rules  are 
vague  on  Canada,  Should  be  separate  multipliers  for  each  province.  Had  a  great 
yme-'-N7AM, 

''My  antenna  timer  had  ice  on  the  capacitor  and  would  arc  over  if  I  ran  over  25 
Walts.  Very  pleased  with  my  first  IBO-meter  contest.''  — N7DF. 

"Used  a  120'  long  wire  out  the  window,  hooked  to  a  trans  match.  Very  surprised  at 
the  result.  Hope  to  do  better  next  year." — AK7F. 

''Hard  for  us  in  Washington  to  work  DX.  My  sjght  Is  only  1^0  normal  vision  so 
had  to  log  each  contact  on  cassette  first.  Lots  of  activity  — seemed  like  everyone 
was  having  a  good  time  and  voiced  nothing  but  praise  for  73's  sponsoring  of  this 
event."— WA70FH. 

''Enjoyed  everv  minute.  "—NSB J U, 

"Tns?,  73,  for  a  nice  160  contest.  Fantastic  turnout  on  SSB.  Had  a  great  time  and 
will  be  back  next  year/'— KASCQI. 

"QRP  contacts  were  rough  at  times,  but  still  managed  to  work  all  those  I  beard,  I 
think  Had  a  great  time  and  will  try  again  next  year."— WDBHCV. 

"Seems  funny  that  during  aCW  contest  the  operators  flood  the  entire  160-meier 
band,  but  when  a  phone  'test  comes  about,  a  few  soreheads  claim  we  are  out  of  Fine 
operating  below  1&10.  Let's  count  Canadian  provinces  for  multipliers  next  year. 
Had  a  great  time  and  Vi/ill  see  you  again  next  year"— K3NG. 

''Really  pleased  with  all  the  acbvity  your  contest  produced.  I'm  sure  it  wlN  set  the 
stage  for  an  even  greater  event  next  year.  Only  negative  comment  is  thai  I  believe 
Canadian  provinces  should  be. separate  muitlpliers."  — KSS1A. 

"I  really  enjoyed  the  contest,  more  than  any  other  160- meter  event.  I  hope  to  see 
it  happen  again  next  year.  You  might  consider  including  Canadian  provinces  for 
multipliers."  — WA9EYY. 

"Had  a  fun  time  on  idO  phone  and  hope  i  can  do  it  again  next  year,"— WD9ilX, 

"This  was  a  great  contest,  Hope  it  continues  from  year  to  year  as  It  is  a  good 
counterpart  to  the  ARRL  artd  CQ  CW  events."— N9GT, 

"My  first  contest.  Had  rain  and  lightning  the  first  night.  Met  some  very  nice  peo- 
ple on  160,  Thanks  to  73  Magazine  for  a  fun  time.'*— WOOBNG. 

"The  ruies  were  unclear  on  VEs.  Didn't  know  if  they  should  be  counted  for  DX  or 
not.  Was  a  great  contest  and  i  hope  to  compete  again  next  year/' — KBGT. 

"Very  surprised  at  the  high  levei  of  activity.  Conditions  were  very  good  and  some 
surprising  DX  was  heard  here,  including  HP  and  VP2M,  I  was  appalled,  however,  at 
the  level  of  activity  in  the  DX  window  by  American  SSB  stations.  Thanks  for  a  very 
enjoyatsle  contest  and  ill  be  back  again  next  year/'— 'VE30CU. 

■ '  Thanks  to  73  for  creat  i  ng  t  h  is  f  un  t  i  me.  There  was  an  area  of  con  f  us  io  n  t  h  rough- 
out  the  contest  which  I  hope  Is  cleared  up  before  next  year's  event.  The  subject: 
Shouid  the  Canadian  provinces  be  separate  multipliers?"— VE5JQ. 

"DiarH  hear  about  the  contest  until  it  was  happening.  Anyway,  here  is  my  log. 
It's  bound  to  be  top  score  tor  Montserrai!  Had  a  good  time,  as  it  seemed  everyone 
did,"— VP2ML 

Feedback  From  Non-Contestants 

"This  is  probably  the  stupidest  idea  for  a  contest  I  have  ever  seen.  Whoever 
thought  this  one  up  needs  a  dunce  haL"— WSJl.  (Tom,  do  you  have  one  in  size  7  V* 
that  i  can  borrow?— WB7aFK) 

". . ,  listening  during  the  weekend  of  the  new  160  phone  contest  organired  by 
Wayne  Green  ...  I  found  that  it  generated  quite  a  bit  of  SSB  activity.  There  was  one 
disturbing  factor,  however,  the  malicious  QRM  from  a  few  CW  diehards  who 
resented  the  Invasion  of  SSB  signals  in  that  portion  of  the  band  usually  occupied 
by  CW  operation.  I  had  expected  a  retaliation  by  the  phone  boys  the  following 
weekend  during  our  CW  contest  but  it  did  not  material ije;  they  were  real 
gentlemen,"— W1WY.  (Quotation  from  CQ,  May,  i960,  p.  80) 
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out  a  few  contacts  to  those  whiq 
need  them.  Special  congralufa- 
tions  go  out  to  the  following  sta- 
tions who  each  achieved  results 
above  the  norm;  N1 AAR  worked 
G3ZSA;  K3LGC  contacted  5 
countries;  W4PZV  worked  41 
states  and  12  countries;  AE6U 
worked  6  coontfies  including 
New  Zealand;  AK7H  worked 
ZL2BIL  and  ZI_2BT:  WBBHCV 
was  the  only  QRP  entry;  W8EPT 
worked  ail  50  states  plus  5  coun^ 
tries;  K8NG  worked  47  states 
and  4  countries;  KB8EZ  worked 
47  states  and  6  countries; 
K9QLL  worked  46  states  and  4 
countries;  WA9EYY  worked  49 
states  and  4  countries;  K0GV6 
worked  all  50  states  and  4  coun- 
tries;  and  WBOfBT  worked  47 
states  and  2  countries. 

The  1980  rules  were  qufte 
vague  in  regard  to  the  status  of 
Canadian  contacts.  Over  45  Ca- 
nadian stations  supported  this 
first  annual  event  and  everyone 
will  be  pleased  to  Jearn  that  the 
1981  rules  will  reflect  a  change 
jn  which  each  Canadian  prov- 
ince will  count  as  a  separate 
muftipfier  Our  apologies  and 
most  assuredly  our  heartfelt 
thanks  to  the  following  VE  sta- 
tions who  were  in  support  of  this 
year's  contest:  VE1IC.  VE10C, 
VE1UM,     VE1UW,     V01FN. 


VE2DC.  VE2EV,  VE3ABG 
VE3BBN,  VE3CV,  VE3EYK 
VE3GPU,  VE3HP,  VE3IDU 
VE3IDW,  VE3KH,  VE3KQD 
VE3KQN.  VE30CW,  VE3QA 
K8AMJ/VE3,  VE4AED,  VE4MP 
VE4VV,  VE4WR,  VE5AZG 
VE5DNG.  VE5DX,  VE5J0 
VE5JS,  VE5XU,  VE5ZZ,  ve6TU 
VE7CMK,  VE7CNY.  VE7JUP 
VE7KE,  VE7SZ,  VE7VP.  VE7YQ 
VE7ZG,  3D6AC/VE7,  and 
G4HBE/VE7. 

One  of  the  advantages  of 
gathering  contest  results  is  the 
opportunity  to  survey  the  actual 
equipment  and  antennas  being 
utilized.  For  years^  one  of  the  re- 
strictive elements  which  kept 
many  amateurs  from  operating 
160  meters  was  the  availability 
of  equipment.  As  you'll  witness 
in  the  survey  to  follow,  it  would 
seem  that  160  meters  could  be 
considered  a  '*born-again 
band/'  We  hope  you'll  find  this 
analysis  as  interesting  as  we 
did.  Here's  the  breakdown  of 
equipment  used  by  contestants 
in  our  first  annual  event: 

Yaesu:  (36) 
FT' 101  series  (24) 
FT-901  series  (6) 
FT-301  serfes  {3) 
FL-10VFR-101  (3) 
FT«101/FR'1Q1Sn) 


Drake:  (17) 
T.4XC/R-4XC  (6) 
T*4XB/R-4B  (6) 
T-4)gR-4B  (3) 
TR^7  (2) 
Kenwood:  (14) 
TS^20S  (6} 
TS520S  (6) 
TS'180S{2) 
Ten-  Tec:  (3} 
540/240  (1) 
Omni  A  (1) 
Omni  B(1) 
(com:  (2} 
IC-701 
Atfas:(2f 
350XL  (1) 
215X(1> 

Talking  with  many  amateurs, 
there  are  those  who'd  never  try 
160,  as  they  felt  you  had  to  own 
acres  of  real  estate  to  erect  an 
antenna.  Surveying  our  contes* 
tants,  you'll  find  a  variety  of  an- 
tennas being  used,  most  in- 
stalled on  small  city  lots: 

Vertical  (20) 
(excluding  Hy-Towers} 
Inverted  L(13) 
Dipole(ll) 
Beverage  (8) 
Long  wire  (7) 
Sloper  (5) 

Hy-Tower  vertical  (2) 
Horizontal  Quad  (2) 
S0MeterDipol6(2) 


Double  Zepp  (1) 

2-e*.  fixed  horizontal  beam  (1) 

3-eL  fixed  vertical  beam  (1) 

lO-SO-meter  trap  dipole  (1) 

40-meter  dipole  (1) 

DisGage(1) 

We  cannot  tie  the  ribbon  on 
the  1960  event  without  mention* 
ing  some  very  dedicated  Individ- 
uals who  made  it  all  possible. 
Special  recognition  should  be 
paid  to  Dan  Murphy  WA2G20 
who  was  this  year's  contest 
chairman  and  who  has  accepted 
the  FK}sitfon  for  next  year.  As- 
sisting Dan  were  fellow  top- 
band  operators  John  Fried 
W4WWD,  Vic  Misek  W1WCR,  Ed 
Steeble  K3IXD,  Paul  Engle 
K9QLU  Blli  MacDonald  W8EPT, 
and  members  of  both  the  Top 
Band  SSB  Uel  and  the  Worked 
All  States  Net  on  160. 

It  was  a  great  experience  and 
we  all  met  many  new  friends  as 
a  result.  So  it  is  onward  and  up- 
ward, the  second  annual  event 
is  just  around  the  corner.  Every 
effort  is  being  utilized  to  adver* 
tise  in  all  publicattona  Hopeful- 
ly, things  will  see  a  new  begin- 
ning and  more  will  join  our  ef* 
forts  to  make  the  160  phone 
event  one  of  the  best  on  the 
band*  ril  be  there,  will  you  join 
us? 


from  page  15 

possible  to  explain  tea  non^am- 
ateur  about  DXing  because  of 
the  nature  of  the  DXCC  entitles. 
In  addition,  expeditions  to  the  R 
and  Rs  accomplish  nothing  pos- 
itive except  enabling  everyone 
who  is  interested  to  advance 
one  notch  toward  the  Honor 
RolL  R  and  Rs  don't  enable 
visiting  amateurs  to  introduce 
amateur  radio  to  interested 
Third-World  citizens  and  they 
don't  produce  good  public  rela- 
tions. They  are  simply  expensive 
and  unnecessary,  a  product  of 
affluent  societies.  R  and  R  ex^ 
peditions  merely  make  expen- 
sive playthings  for  itinerant  DX- 
ers. 

In  the  past  year  or  two,  atti- 
tudes toward  the  question  of  H 

and  Rs  have  subtly  swung  from 
the  majority  being  on  the  pro 
side  to  toeing  on  the  con  side. 


Suddenly,  straw  polls  at  conven- 
tions are  producing  more  and 
more  hands  raised  in  favor  of 
making  DXCC  counters  only 
countries  having  a  separate  gov- 
ernment all  their  own. 

This  really  has  nothing  to  do 
with  how  "rare**  and  entity  is  for 
DXefs.  Kingman  Reef,  for  exam- 
ple, is  an  uninhabited  reef^  yet 
the  demand  for  contacts  is  sat- 
isfied by  an  expedition  every  few 
years.  China  is  the  most  sought 
after  country,  yet  it  has  more 
people  than  all  of  Europe.  Those 
who  suggest  that  China  should 
be  struck  from  DXCC  because 
there  has  not  tieen  amateur  ac- 
tivity there  for  two  decades  are 
always  hooted  off  the  stage; 
those  who  suggest  deleting  the 
R  and  Rs  are  getting  more  and 
more  support.  Why  not  ask  the 
question  at  the  next  convention 
or  DX  meeting  you  attend?  The 
results  may  surprise  you! 


AUGUST  HAPPENINGS 

Speaking  of  rocks  and  reefs, 
several  were  on  at  summer's 
end.  The  Radio  Club  of  Bogota, 
Colombia,  mounted  a  two-part 
expedition  to  Bajo  Nuevo 
HKQAB  and  then  Serrana  Bank 
HKOAA  in  early  September  Sev* 
enteen  Colombian  operators 
participated  in  the  operation, 
which  included  all  bands  160-10 
meters,  both  phone  and  CW, 
QSLs  to  Edilberto  Rojas, 
HK3DDD,  PO  Box  584,  Bogota. 
Colombia. 

In  early  September,  DXers 
were  awaiting  an  operation  from 
Juan  Fernandez  Island,  to  sign 
CE^JA,  by  the  Radio  Club  of 
Chile.  Their  plans  for  a  mid* 
August  operation  were  foiled  by 
transportation  problems— the 
Chilean  Navy  is  the  only  way  to 
get  to  Juan  Fernandez. 

Dave  Gardner  K6LPL  took  a 
short  trip  to  Tonga  in  August 
and  signed  A35LP  for  a  few 
days.  He  will  be  part  of  an  expe- 
dition  to  Abu  Ail,  to  sign 
J20AA/A  for  about  five  days,  be- 
g inning  December  5.  Franz 
Langer  DJ9ZB  and  Pierre  Rets- 


sian  J28AZ  are  the  other  opera- 
tors definitely  slated  for  the  op- 
eration. 

K6LPL  Is  also  part  of  the 
Heard  Island  team,  which  wiH 
sign  VK(JJS  beginning  about 
January  15, 1981,  if  all  falls  into 
place.  P29JS  is  heading  plan- 
ning for  this  very  complex  and 
expensive  undertaking. 

We  are  pleased  to  have 
photos  this  month  of  last  April's 
Glorioso  Island  operation  by  a 
group  of  German  amateurs  (see 
story  in  73,  Septemt>er,  page 
154).  This  same  group  was  ready 
to  leave  in  early  September  for 
Juan  de  Nova,  to  sign  FRURX/J 
and  FRUCIW/J  beginning  Sep* 
temt>er  14.  They  also  planned 
some  operating  from  the 
Comoros  as  D66AS  and  D68AT, 
with  another  short  stop  on 
Glorioso  also  possible.  QSL  and 
logistics  manager  for  the  April 
and  September  operations, 
DK9KD,  calculates  a  total  cost 
for  the  two  at  near(y  $50,000! 

Two  problem  countries  in 
Africa  were  in  Augustus  news: 
Burundi  9U5  and  United  Arab 
Emirates  A6.  Stations  on  are 
9U5AC  and  9U5DS,  but  their  op- 
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erations  are  in  question  at  itie 
DXCC  desk  In  Mewington.  Also, 
several  bootleggers  have  signed 
9U5DS  on  CW,  compoynding 
problems.  Several  Polish  ama- 
teurs are  presently  in  Burundi  as 
technical  advisors  and  stand 
the  best  chance  of  anyone  of 
getting  actual  operating  permis- 
sion. 

Several  stations  also  are  op* 
erating  from  A6  but  thetr  QSLs 
are  not  being  accepted  for 
DXCC.  Amateur  radio  was 
banned  in  the  U.AE.  in  Febru- 
ary, 1979,  and  the  DXCC  desk 
has  received  inadequate  docu- 
mentation from  several  A6  oper* 
ators  since  that  time.  The 
League's  policy  of  requiring 
documentation  from  operators 
that  they  were  actually  where 
they  claimed  to  be  and  that  they 
had  official  operating  permis* 
sion  is  3  policy  we  highly  agree 
with*  K  may  make  a  few  of  your 
QSL  cards  worthless  for  DXCC 
purposes  but  the  value  in  pre* 
venting  ill  will  that  can  be  gener- 
ated by  visiting  hams  justifies 


the  position  ABRL  has  taken* 

N6ZV,  AA6AA,  and  KA6S  left 
Caiifornfa  for  the  Indian  Ocean 
area  late  in  August.  They  first 
operated  from  yaurttius  as 
3B8ZV  and  3B92V  and  then  from 
the  Comoros  as  D6&GA  and 
D68XX.  Plans  called  for  permis- 
sion for  a  Tromeiin  Island  opera* 
tion.  Permission  forTromelin^as 
well  as  for  Juan  de  Nova  and 
Glofioso,  is  obtained  at  Reunion 
Island,  from  which  the  others 
are  administered.  QSLs  for  all 
stops  by  this  group  are  to 
ZLIBILp  one  envelope  per  opera- 
tlon/callsign  please. 

Roger  UlskyKB7JX  continued 
his  boat  trip  in  the  Pacific  with 
August  setups  on  the  South 
Cooks  ZK1CF  and  Samoa  5W1. 
They  aimed  for  the  Fiji  islands 
3D2  and  New  Zealand  in  Sep- 
tember, with  a  very  outside 
chance  for  a  landing  on  Kerma- 
dec.  All  QSLs  for  their  opera- 
tions are  to  ZL2AQF, 

ZL1AM0  and  ZL1A2V  oper- 
ated from  the  Pacific  in  August 


and  early  September,  first  as 
A35EA  and  A35TW,  then  from 
Nlue  using  ZK2EA  and  ZK2TW. 
They  followed  these  with  some 
time  on  Western  Samoa  5W1 
and  another  stop  on  Tonga. 
QSLs  for  CW  contacts  to 
ZLIAMO,  phone  contacts  to 
ZL1 AZV. 

Corsica  was  ably  represented 
by  a  German  group  the  first  two 
weeks  of  September*  seven  of 
them  signing  FCOFOC,  QSLs  to 
DJ3TF,  Their  location  a  thou- 
sand feet  from  the  beach  al^ 
lowed  some  serious  low  band 
operations,  including  160 
meters. 

Watch  for  an  operation  No- 
vember 2-7  from  Fernando  de 
Noronha,  with  Morris  Johnson 
KB4IT  signing  PY0ZDX  and 
Carlos  Albuqurque  as  PYIBOD. 
Johnson  is  a  member  of  the 
Latin  American  Committe  of  the 
Southern  Association  of  Col- 
leges and  Schools  and  is  in 
Brazil  again  this  year  as  part  of 
an    accreditation    program   for 


American  schools  in  Latin 
America. 

Anthony  Green  VS6EZ  should 
be  operating  from  Muscat, 
Oman,  signing  A4XGR  Look  for 
him  around  28.550  and  21.300 
from  0930  to  2000  UTC.  QSLs  to 
PC  Box  961,  Muscat.  Oman,  with 
5 1  RCs  or  a  g  reent>ack  f or  airmaii 
return, 

A  QRP  DXpedrtion  to  South 
Point,  Island  of  Hawaii,  will  be 
active  between  1800  UTC  No* 
vember  29  and  2400  UTC  Novem- 
ber  30.  The  Big  Island  Amateur 
Radio  Club  will  be  operating 
from  the  southern  most  area  of 
the  50  states.  Tentative  frequen- 
cies include  7,115,  21,115,  and 
28,115  CW;  7.275,  21.375,  and 
28.750  SSB.  A  special  QSL  will 
be  available  from  the  Big  Island 
Amateur  Radio  Club,  Russell  R, 
Roberts,  Jr.  KH6JRM,  PO  Box 
363,  Honokaa  HI  96727, 

Most  of  the  information  in 
this  column  comes  from  The  DX 
BuUBlm,  Thanks  for  sending  the 
photos,  and  please  keep  them 
coming.  Good  DX! 


Wm  HELP 


Wanted:  Operating  and  ser- 
vice manuals  for  the  Atlas 
RX-110  receiver,  PS-110H  power 
supply/amp,  and  service  manual 
only  for  the  TX-11Q  transmitter 
module,  t  will  gladly  pay  postage 
and  copying  cost. 

Charles  Y.  Mooney  KASIWF 

4905  Walker  Drive 

Box  92S14 

The  Colony  TX  75Q56 

1  am  a  ham  and  raf Jroad  fan  In- 
terested in  starting  a  radio  rail- 
fan  net*  Any  interested  radio 
raiUfans  can  contact  me  by  mail 
or  phone  call 

Bill  Anderson,  Jr.  KA68XS 

650  Leo  Dr. 
Foster  City  CA  94494 

I  am  looking  for  a  Venus  C1 
fast/slow  scan  camera  to  com- 
plement my  Venus  552  monitor. 
These  units  are  no  longer  being 
produced  by  Venus  Scientific. 
Alsoj  I  need  a  good  circuit  dia- 
gram for  converting  the  output 
of  a  conventional  TV  camera  to 
elow  scan. 

Ira  Linderman  WB2RXR 

89  Dovecote  Lane 
CommackNY  11725 


I  need  a  schematic  and  in^ 
struct  Ions  for  a  Valtec  Model 
VS-11  speech  integrator  made 
by  Valley  Technics,  Kalamazoo 
Ml  (now  out  of  business).  Will 
pay. 

Merle  Israelson  W4NEJ 

1425  SW  Egret  Way 
Palm  City  PL  33490 

I  need  schematics  and  man- 
uals for  a  Lafayette  HA-90  vfo, 
Lafayette  HA-800  receiver,  SyU 
vania  model  216  signal  gener- 
ator, Knight  T-60  transmitter. 
Heath  VF-1  vfo,  and  Elmac 
PRMS^A  receiver.  V\\  be  glad  to 
pay  any  expenses  involved, 

Frank  Lev  WA2LPX 

327  Adirondacic  Drive 
Farmingville  NY  11738 

Needed:  Modification  data  for 
converting  a  Hallicrafters  SR42 
AM  modulated  exciter  to  FM, 

Neil  Johnson  WA4ZTN 
PO  Box  154 

Glenwood  FL  32722 

I  need  a  schematic  For  a 
National  HRO-60  receiver  and 
Central  Electronics  sideband 
slicer/Q  multiplier.  I  wilt  copy 


and  return  promptly.  I  also  need 
*'AC"  (15  meter  bandspread), 
"E",  "F",  and  "G"  coil  sets  and 
dial  scales. 

M,  Crestohl  VE2BDM 

PO  Box  642 

Victoria  Station 

Montreal 

Quebec,  Canada  H32  2Y7 

I  am  disabled  and  find  I  have  a 
lot  of  spare  time,  so  If  anyone 
needs  a  QSL  manager,  I'm  avail- 
able! 

Karl  Rietz  WB7FAT 

434G  S.  Bojiwoad  Ave. 

Tucson  A2  85730 

Can  anyone  supply  me  with  a 
used  video  head  for  an  Ampex 
VR  5100? 

Al  Clkas  KA9GDL 

2112Stonehen9e 

SphngfiekilL6a70d 

African  bam  needs  3^kHz 
(5006^31)  and/or  S^kHz  (500B-60> 
mechanical  filters  for  51J4. 

Rod  Hallen  KB7NK/5T5RH 

State  Department —Accra 

Washington  DC  2052O 

I  am  looking  for  schematics, 
manuals,  or  information  about  a 
Hallicrafters  SR-46  and  a  Hickok 
model  295X. 

Bill  Smith  K3LF 
RD#2 

Cold  Spring  Creamery  Rd, 
Doylestown  PA  16901 


Please  contact  me  if  you  have 
instruction  manuals  and/or  a 
schematic  for  the  Allied  Knight- 
kit  T-1 50  transmitter  (early  1960s 
vintage),  1  would  appreciate  any 
assistance  in  locating  same, 

R.  E.  Langford  WA4ARK 

1320G  Scully  Road 

Aberdeen  Proving  Ground  MD 

21010 

I  need  a  service  manual  or 
schematic  for  a  Collins  310B-1 , 1 
also  need  knobs  for  a  Halli- 
crafters S-76  or  SX-101  receiver. 

H.  F.  Schnii-' 

115  Intercept  Ave.  North 

Charleston  SC  29405 

We  need  the  manual  for  a  Na* 
tional  NCX-3.  Or  our  second 
choice  would  t>e  to  get  {ust  the 
schematic.  Welt  happily  pay 
postage  both  ways  and  photo- 
copy it  or  pay  postage  and  copy- 
ing costs  for  a  good-quality 
photocopy  of  same.  Thank  you. 

CO.  Sakowski  KAQFIJ 

RJ.  Sakow8kl  KAdFVI 

Rt.  1,  Bok50 

Barneveld  Wl  53507 

I  need  a  schematic  diagram 
for  a  National  HRQ-500  receiver. 
My  manual  is  missing  the  fold- 
outs,  ril  be  happy  to  pay  fof 
postage  and  duplicating  costs. 

Robert  McLeod  N4CKP 

Rt.  4,  Lot  6,  Creekside 
Moncks  Comer  SC  29461 
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relaxed  to  say  the  least. 

Aside  from  the  malicious  in- 
terference problem,  other  mat- 
ters that  were  discussed  Includ* 
ed  ths  viability  of  national  re- 
peater directories,  10-meter 
CTGSS  pians,  and  what  to  do 
about  15-kHz  tertiary  channels. 
Also  explained  was  the  alterna- 
tive 20-RHz  plan  adopted  in  the 
Pacific  Northwest  and  the  over- 
whefming  success  it  has  had. 
Other  than  the  malicious  inter- 
ference probJem,  most  of  the 
time  was  spent  on  the  topic  of 
what  to  do  about  the  15-kHz  ter- 
tiaries.  ril  share  my  own  ideas 
with  you  on  this  later. 

As  for  repeater  directories,  It 
was  noted  that  such  voiumes 
cause  problems  for  coordina- 
tors because  amateurs  tend  to 
look  upon  such  books  as  being 
akin  to  bibles  depicting  all  activ- 
ity. As  one  panel  member  point* 
ed  out,  for  his  area  XhB  things 
were  totally  useless  because 
they  were  at  least  75%  inaccu- 
rate. The  problem  lies  in  two 
places.  First,  those  wishing  to 
put  up  repeaters  many  times 
consult  a  national  repeater  dl* 
rectory  rather  than  their  local 
coordinator,  coordination  coun- 
cil, or  fellow  amateurs.  This  then 
leads  to  conflicts  when  a  sys^ 
tern  shows  up  on  the  air  on  a 
supposedly  vacant  channef  pair 
and  finds  that  a  repeater  is  al- 
ready using  said  channel  pair.  In 
fact,  the  latter  may  have  been  in 
operation  for  some  trme,  but  be- 
cause of  the  time  lag  in  the  pub- 
lication and  update  of  national 
repeater  guidebooks,  the  listing 
had  not  appeared. 

Then  there  is  the  opposite 
problem:  the  paper  repeater 
Since  the  ARRL,  73,  and  all  pub- 
lishers of  national  listings  take 
input  from  all  sources,  they  have 
no  way  to  ascertain  whether  a 
system  really  exists.  They  can 
only  go  by  input  provided  to 
them  by  aff  sources  and  hope  for 
the  best,  if  some  joker  decides 
to  send  in  a  listing  for  a  non-ex- 
istent repeater,  there  is  no  way 
for  a  publisher  to  check  the  val- 
idity of  the  listing.  The  cost  and 
paperwork  involved  would  be 
overwhelming.  For  the  coordina- 
tor, this  poses  the  problem  of 


convFncfng  the  prospective 
repeater  putter  upper  that  a 
given  channel  pair  is  indeed 
clear,  regardless  of  what  the  na- 
tional book  says. 

Soine  repeater  councils  have 
petitioned  the  ARRL's  VRAC  to 
only  accept  input  from  recog- 
nized coordinators  and  coordi- 
nation councils.  It  was  pointed 
out  thai  should  this  occur,  many 
closed,  private  and  member- 
ship-only (this  was  a  new  term  to 
me,  and  it  was  never  defined) 
systems  might  go  to  great 
lengths  to  see  that  a  listing  of 
their  existence  was  deleted 
from  all  publications.  Again,  this 

could  lead  to  coordination  prob- 
lems and  confrontation.  In  the 
end,  the  panel  seemed  to  agree 
that  it  should  be  stressed  that 
all  such  national  publications 
be  used  only  as  general  guides 
to  possible  area  activity  and 
that  those  seeking  more  ac- 
curate information  send  a  self- 
addressed,  stamped  envelope 
to  the  area  coordinator  or  coor- 
dination council  for  a  given 
geographic  area  and  request  a 
local  repeater  list.  In  making 
this  suggestion,  Nen  McKie sug- 
gested that  the  word  ^'stamped" 
be  underlined.  I  agree. 

What  to  do  about  15-kHz  ter- 
tiaries  between  146  and  148 
MHz?  Fifstt  I  think  we  have  to 
agree  that  Ihere  is  no  such  thing 
as  a  15-kHz  tertiary  channel. 
That's  a  term  left  over  from  the 
mid-70s  that's  still  haunting  us 
for  some  unknown  reason.  A 
better  term  for  today  would  be 
15-kHz  ''standard  pairs,"  for  in- 
deed that*s  what  they  are.  Keep 
in  mind  that  once  an  area  starts 
coordinating  on  15-kHz  centers, 
the  3Q-kHz  standard  has  gone 
out  the  window.  15  kHz  has  be- 
come the  standard  automatical- 
ly, regardless  of  whether  you  go 
upright  or  inverted.  So,  the  first 
step  in  solving  the  15-kH2  ques- 
tion is  to  start  thinking  in  terms 
of  15  kHz  and  totally  forget  30 
kHz,  the  same  as  we  did  when 
we  went  from  60-kHz  to  SO^kHz 
separation  more  than  12  years 
ago.  Once  you  start  thinking  in 
this  more  positive  light,  you  can 
also  look  toward  more  positive 
solutions. 

The  initlat  solution  presented 
to  the  ARRL  Board  of  Directors 


bY  the  VRAC  was  this:  All  sys- 
tems east  of  the  Continental 
Divide  would  operate  upright  on 
15-kHz   centers,   while   those 
west  of  it  would  invert  except  for 
the   Pacific   Northwest  (which 
would    retain    its   own    20-kHz 
plan).  Some  suggestion.  This  is 
one  of   the  few   times   !   find 
myself  in  complete  agreement 
with  the  ARRL  Board  of  Direc- 
tors. If  I  were  sitting  on  that 
august    body,    I   would    have 
vetoed  it  as  well  Why?  Because 
it  only  endorses  the  status  quOt 
but  does  nothing   for   those 
caught   in  a   now   developing 
squeeze  play  in  middle  America. 
As  I  understand  it,  it  was  pres- 
sure from  those  in  the  central 
area  of  this  nation  that  brought 
about  the  veto.  \  am  with  them 
100%.  They  should  not  be  left 
holding  the  bag,  with  inverted 
systems  crawling  toward  them 
from  the  west  and  upright  sys- 
tems  approaching   from   the 
east.  Eventually,  a  day  will  come 
when  somewhere  a  giant  lock* 
up  will  occur  and  you  will  wit- 
ness the  biggest  repeater  con- 
frontation in  history.  Endorsing 
the  status  quo  solves  nothing. 

As  early  as  1975.  Bob  Thorn- 
burg  WB6JP1  had  the  answer. 
He  prepared  a  paper  discussing 
the  merits  of  both  upright  and 
inverted  15-kHz  centers.  He 
used  mathematical  extrapola- 
tion to  explain  what  would  work 
best  where,  and  supplied  this 
material  to  all  the  publishers  of 
amateur  magazines,  it  was  nev- 
er printed.  When  ( was  preparing 
my  own  book  on  repeaters  and 
FM*  I  received  permission  from 
Bob  to  include  this  work  in  one 
of  the  lxK>k's  appendices.  It's 
there.  Every  bit  of  Information 
needed  by  any  coordinator, 
council,  the  VRAC,  or  the  ARRi„ 
Since  it  is  now  copyrighted  by 
TAB,  I  cannot  reprint  it  here,  but 
those  of  you  who  need  this  infor- 
mation can  find  it  in  TAB  book 
#1212,  pages  527  through  535. 
Immediately  following  this  is  a 
description  of  the  alternative  be- 
ing utilized  in  the  Pacific  North- 
west of  20-kHz  centers.  Again, 
the  information  is  there,  and  in 
both  cases  is  based  on  sofid 
technological  research  rather 
than  political  consideration. 

Ttie  answer  to  the  15-kHz 
problem  lies  simply  in  adopting 
one  of  the  two  15-kHz  standards 
or  opting  for  total  recoordina- 
tion  nationaliy  on  20-kHz  cen- 
ters. The  latter  would  be  idea!  on 
technological  grounds  but  im- 
possible to  implement  in  many 


areas.  This  is  due  to  already 
overcrowded  conditions.  This 
leaves  us  with  the  two  l5-kHz  al- 
ternatives and  T  urge  all  to  read 
Bob  Thornburg's  work  on  the 
subject  before  reaching  any 
conclusions.  One  thing  is  for 
certain:  With  the  current  growth 
patterns  on  two  meters,  the  cur- 
rent status  quo  won't  last  much 
longer.  A  solution  must  be 
found. 

The  afternoon  session  was  a 
User's  Forum  in  which  repeater 
and  non-FM  users  posed  ques- 
tions  to  the  panel;  we  tried  our 
best  to  provide  intelligent  an- 
swers. I  think  we  succeeded  and 
feel  the  hours  spent  on  this  par- 
ticular panel  were  constructive. 
There  are  some  top  minds  in  the 
world  of  FM  relay  technology  to 
be  found  in  the  Pacific  North- 
west.  I  was  proud  to  have  been 
able  to  spend  this  time  with 
them.  By  far,  they  are  some  of 
the  most  dedicated  amateurs  I 
have  ever  met. 

The  next  forum  I  was  part  of 
was  the  Media  Relations  Forum 
chaired  by  John  Brown  W7CKZ. 
Many  of  you  have  heard  of  John 
in  regard  to  the  Mt.  St.  Helens 
disaster.  He  is  the  Washington 
Stale  ARES  Public  Information 
Officer  who  was  Interviewed  by 
many  news  services.  John  had 
put  together  a  top-notch  panel 
which  featured  representatives 
of  the  local  print  and  broadcast 
media^  network  radio  and  televi- 
sion, and  even  the  amateur 
media.  On  this  one,  the  panel 
consisted  of  John  as  moderator, 
Roy  Neal  K6DUE,  Milt  Furness 
K7JKH  of  KOMOTV  News, 
Kerry  Webster  WB7AKE  of  the 
Tacoma  NewS'Tribune,  George 
Garrett  AC7X.  News  Director  of 
KM  PS  AM/FM  radio.  Ted  McGee 
of  NationaJ  Cable  Television, 
and  again  yours  truly. 

Matters  covered  were  simple 
in  appearance  but  very  complex 
in  actuality.  What  makes  an 
amateur  radio  story  news- 
worthy? To  what  type  of  news 
outlet?  How  do  you  obtain  news 
coverage?  How  should  you  plan 
for  it?  These  things  were  cov- 
ered in  depth  at  the  discussion.  I 
have  a  complete  audio  tape  of 
the  session,  and  rf  you  are  a  club 
public  relations  director  or  an 
ARRL  Public  Information  Assis- 
tant and  need  a  copy  of  the 
seminar  itself,  iust  mail  me  a 
high-quality  (Scotch  AVM 
Studio  Master  or  equivalent) 
C-120  cassette  with  a  self-ad- 
dressed, stamped  mailer  and  I 
will  duplicate  my  tape  and  re- 
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turn  yours  to  you.  A  C-120  will 
cover  most  of  what  was  dis- 
cussed without  you  missing 
much.  All  I  asK  is  that  you  pay 
the  return  postage  and  be  pa- 
tient. The  duplication  can  only 
be  done  when  the  equipment  is 
not  in  use  for  producing  the 
weekly  Wesllink  newscasts- 

SEAN  ARC  '80  was  a  good 
convention  by  all  standards.  It 
was  not  a  Dayton  In  ske  or 
scope  nor  did  it  have  the  totally 
tun  atmosphere  I  found  rampant 
at  ARCH  '80.  SEAN  ARC  '80  was, 
however,  a  good  show  that  pro- 
vided yours  truly  with  a  rather 
fun-filled  though  busy  weekend. 
By  the  way,  the  final  highlight 
came  about  15  minutes  after  we 
departed  on  the  return  leg  of  the 
trip  to  Los  Angeles.  As  we  were 
climbing  to  altitude  in  our  727, 
the  captain  came  on  the  inter- 
com to  announce  that  off  the 
right  side  of  the  aircraft  was  the 
now  infamous  Ml  St,  Helens. 
We  were  at  about  25,000  feet 
and  60  miles  east  of  the  volcano, 
yet  from  my  window  seat  f  could 
clearly  see  the  steam  billowing 
forth  and  the  devastation  on 
what  had  once  been  the  north 
slope.  It  was  both  chilling  and 
awe-inspiring  in  its  grotesque 
beauty.  As  I  raised  my  camera  to 
photograph  It,  I  could  not  help 
but  remember  that  a  number  of 
my  fellow  amateurs  had  given 
their  lives  on  that  mountain. 

On  Tuesday,  July  22nd,  Lou 
was  tuning  across  the  DX  por- 
tion of  the  432-MHz  band  when 
he  noted  the  KH6HME  beacon 
transmitter.  For  those  of  you 
who  are  not  familiar  wtth  what 
beacons  are,  I  will  digress  for  a 
moment  to  say  that  they  are  au- 
tomated transmitters  placed  in- 


to operation  by  individuals  or 
groups  worldwide  for  the  pur- 
pose of  propagation  study.  An- 
other friend  of  mine  in  North 
Hollywood  operates  such  a  de- 
vice from  his  home  on  10  me* 
ters.  Perhaps  some  of  you  have 
heard  the  W6IRT  10-meter  bea- 
conJn  recent  years,  if  s  become 
one  of  the  popular  ways  for  DX- 
ers  to  see  if  10  meters  is  open. 
The  KH6HME  operation  in 
Hawaii  is  a  similar  undertaking 
on  the  432-MHz  band. 

It  was  about  8:45  pm  Pacific 
Time  when  Lou  first  spotted  the 
beacon,  but  having  heard  it  on 
numerous  occasions  from  his 
San  Diego  QTH,  Lou  was  not  ov- 
erly excited  by  the  happening. 
To  quote  Lou:  *1  had  heard  this 
happen  on  many  occasions,  but 
usually  it  didn't  hold  in  for  very 
long."  This  time  it  did,  and  by 
Wednesday  afternoon  others 
were  hearing  it  as  weH.  This  was 
mainly  because  Lou  had  alerted 
other  VHF/UHF  Dxers  that  the 
beacon  was  audible  in  southern 
California.  Also  alerted  that  the 
UHF  path  was  open  between 
Hawaii  and  the  mainland  was  Al 
Pachicko  KH6IAA  in  the  island 
State.  Unfortunately,  Ai  was  suf- 
fering from  a  severe  cold  at  the 
time  and  was  unable  to  make 
the  trek  to  the  top  of  8000^foot 
Mauna  Loa,  Al  did  try  to  make 
the  path  to  Lou  on  Wednesday 
evening  from  his  home  m  Hilo, 
but  he  had  no  luck. 

HAW  Alt  ON  220 

In  1959,  K6NLZ  worked 
KH6UK  on  220  MHz  CW  for  a  few 
fleeting  moments.  Considering 
the  equipment  of  the  era,  it  was 
a  true  triumph  of  technology 
and  just  plain  human  persever- 


ance, in  late  July  of  this  year, 
Hawaii  was  again  finally  worked 
on  220  MHz,  but  this  time  it  was 
a  phone  contact  on  220  MHz  FM. 
Here  is  the  story  from  one  of 
those  who  took  part  In  this 
monumental  achievement. 

I  doubt  if  the  name  Lou  An- 
ciaux  or  the  callsign  WB6NMT 
requires  very  much  of  an  intro- 
duction. Many  know  Lou  from 
his  fine  line  of  VHF  and  UHF 
equipment  marketed  under  the 
name  Lunar  Electronics.  Others 
know  Lou  as  a  member  of  the 
League's  VHF/UHF  Advisory 
Committee  or  as  one  of  the  nic- 
est people  you  can  meet  or  talk 
with  on  the  air.  You  might  say 
that  Lou  typifies  the  devoted 
amateur  of  today,  and  one  of  his 
most  avid  interests  is  VHF/UHF 
weak-signal  DXing.  The  details 
of  this  story  came  to  me  from 
Lou,  but  there  were  other  ama- 
teurs involved  who  all  deserve 
credit.  As  this  story  progresses, 
you  will  see  who  they  are  and, 
moreover,  witness  something 
not  found  very  much  elsewhere 
in  amateur  radio  these  days,  a 
willingness  to  cooperate 
regardless  of  who  might  be  the 
one  whose  name  goes  down  in 
the  record  books.  I  am  firmly 
convinced  that  the  last  true 
vestige  of  old-time  amateur 
spirit  is  found  among  the 
VHF/UFH  DX  crowd.  You  will 
soon  see  why. 

Al  was  feeling  better  on  the 
24th,  and  agreed  to  drive  up  the 
mountain  if  Lou  could  be  home 
around  noon  Pacific  Time  to  try 
the  path.  Al  went  up  the  moun- 
tain,  but  no  contact  was  made 
until  about  5:30,  when  Lou  and 
Ai  made  the  path  on  432-MHz 
SSB.  Among  those  alerted  to  the 


opening  had  been  Dr.  Wayne 
Overbeck  N6NB.  You  might  re- 
member that  Wayne  was  recent- 
ly named  'Ham  of  the  Year''  by 
the  Dayton  Amateur  Radio 
Association.  Wayne  had  made  a 
trek  of  his  own  to  a  hilltop  in 
Orange  County  and  was  also 
able  to  work  Al  on  the  432-MH2 
path. 

Shortly  after  6:00  pm,  Lou 
heard  Al  come  onto  220-MHz 
FM,  and  was  able  to  QSO  him  on 
223.5  MHz.  Lou's  contact  was 
followed  by  one  between  Al  and 
Wayne,  and  then  Wil  Anderson 
AA6DD  also  was  able  to  make 
the  220-MHz  FM  path.  At  this 
time,  both  sides  of  the  path  were 
running  horizontal  polarization. 
At  then  switched  to  vertical  and, 
although  he  was  heard  in  Santa 
Barbara,  California,  no  QSO 
could  be  made.  At  8:00  pm  Al 
showed  up  on  2  meters  SSB  and 
again  Lou  was  able  to  QSO  him. 
At  times,  he  was  peaking  S-9  in- 
to San  Diego.  The  next  hour  was 
spent  m  trying  to  get  KH6IAA  in 
contact  with  as  many  mainland 
stations  as  possible,  but  few 
could  hear  him.  At  9:00  pm  the 
operation  was  secured,  but  In  its 
wake  a  new  record  had  been  set: 
Hawaii  to  the  mainland  on  three 
bands,  one  of  them  220-MHz  FM 
for  the  first  time. 

I  have  related  this  story  as 
told  to  me  on  the  phone  by  Lou. 
It's  ironic  that  more  amateurs 
do  not  recognize  what  can  be 
done  wUh  a  bit  of  time,  patience, 
and  cooperation.  Above  all, 
these  were  the  ingredients  that 
made  this  event  possible.  I  think 
that  even  the  most  avid  HF  DXer 
can  learn  a  lot  from  the  VHF 
weak-signal  enthusiast. 


W2NSD/1 

NEVER  SAY  DIE 

eofitor/a/  by  Wayne  Gr&&n 


from  page  8 

of  souvenir  shops  clustered 
around  an  old  castle  on  top  of  a 
hill.  I  don't  think  I've  ever  seen 
so  many  virtually  identical 
souvenir  stands  all  in  one  tiny 
area... and  that  includes  the 
tourist  meccas  of  Mexico,  Pisa, 
and  the  peak  of  Mt.  Washington. 


The  tourist  areas  which  at- 
tract the  more  affluent  travelers 
tend  to  have  boutiques  rather 
than  souvenir  shops.  These 
start  out  with  leather  belts,  belt 
buckles,  leather  handbags,  and 
get  into  designer  clothes  and 
furs  on  the  high  end.  Va*l  and 
Aspen  are  packed  with  these 
more  expensive  stores. 


The  restaurants  tend  to  re- 
fiect  the  income  levels  of  the 
visitors,  too,  with  the  busload 
and  souvenir  shop  areas  featur- 
ing hot  dog  stands  and  Aspen 
about  one  hundred  restaurants, 
most  of  them  in  the  $10  to  $20 
per  dinner  bracket.  Sherry  and  I 
have  learned  how  to  deal  with 
that  situation. .  ,as  well  as  the 
overloaded  plate  syndrome.  We 
normally  order  one  meal  and 
two  plates  and  find  that  we  have 
no  problem  getting  more  than 
enough  to  eat. .  .and  at  consid- 
erably lower  cost.  You  have  to 
watch  out  for  us  tight  Yankees. 

Tve  often  wondered  who  buys 
all  those  souvenirs.  Tve  bought 
a  few  coffee  mugs  with  place 
names  on  'em,  but  that's  about 


the  extent  of  my  souvenir  pur- 
chases. There  are  tens  of  thou- 
sands of  such  stores,  so  ob- 
viously there  are  millions  of  peo- 
ple buying  stuff.  Not  that  bou- 
tiques do  any  better  with  me . . . 
I'm  just  not  a  spender. 

Yes,  I  know  that  I  can't  take  it 
with  me. .  .so  I'm  not  going. 

I  hope  that  many  of  the  in- 
dustry people  will  come  to  the 
Vail  meeting  this  January 
10-1 7th  and  help  to  make  our  in- 
dustry grow, 

MILLER  MAKES  FORTUNE 

Old-timers  in  the  DXing  game 
will  tell  you  stories  about  the 
legendary  Don  Miller  who,  some 
15  years  ago,  was  moving 
around  the  world  to  one  rare 
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spot  after  another,  in  the  great- 
est OXpedition  of  all  time.  Oh, 
there  were  some  spoilsports 
who  were  claiming  that  Don 
wasn't  perhaps  always  exactly 
where  he  claimed  to  be,  but  then 
a  country  worked  was  a  country 
earned,  and  it  was  better  not  to 
took  too  dosefy  at  things  like 
that. 

Besides,  if  Don  was  cheating 
a  bit,  he  wasn*t  the  first,  by  any 
means.  More  than  a  few  welt* 
aimed  questions  had  been 
asked  of  Dick  McKlrcher 
WiMLY  and  his  North  African 
DXpedition  as  well  as  of  good 
old  Gus  Browning  W4BPD,  the 
immediate  predecessors  of  Don 
, . .  and  perhaps  his  mentors,  in 
away. 

Miller  got  a  bit  careless  in  his 
work  and  was  exposed  in  13 
Magazine,  for  which  he  brought 
a  $650^000  suit,  claiming  that  73 
had  deprived  him  of  his  means 
of  making  a  livelihood  as  a  DX- 
peditioner.  Never  mind  that  it  is 
illegal  to  make  money  this  way. 
Miller  was  proven  a  liar  about 
one  expedition  and  more  than 
serious  questions  were  raised 
about  many  of  his  other  oper- 
ations, so  he  dropped  out  of 
sight  for  a  while. 

The  next  I  heard  he  was  a  very 
successful  doctor  and  was 
opening  up  clinics  in  California 
to  reap  the  Medicare  funds. . . 
and  was  worth  millions.  Having 
known  Miller  pretty  well,  this 
seemed  likely. 

Miller  recently  made  the  news 
for  several  things,  with  a  nice 
piece  in  Fortune  magazine 
(August  25th  Issue,  page  28). 
First,  it  seems  that  he  had 
brought  suit  against  a  hospital 
for  refusing  to  accept  him  on  its 
staff  and  the  Jerry  Brown  ma- 
jority of  the  California  Supreme 
Court  had  ordered  the  hospital 
to  reconsider  his  application, 
feeling  that  just  because  Miller 
was  known  to  be  abrasive, 
hypercritical,  outspoken,  con- 
troversial, litigious^  and  person- 
ally offensive  to  some  of  his  col* 
leagues  was  no  real  reason  to 
blackball  him. 

On  the  same  day  that  the 
Supreme  Court  story  broke  in 
one  paper,  another  headlined  a 
story  about  Miller  being  sen- 
tenced  to  25  years  in  prison  for 
conspiring  to  murder  his  wife, 
with  another  trial  pending  on 
charges  that  he  had  burned 
down  his  own  clinic  for  insur- 
ance fraud.  Presumably  the 
Supreme  Court  of  California  will 
back   down,    liberally   minded 


though  they  ara 

The  Miller  DXpedition  story 
was  a  wonderful  one.  Miller 
wanted  to  write  a  series  about  it 
for  7S  Magazine  at  one  time,  but 
after  looking  into  it,  I  begged  off 
and  CQ  went  along  with  the 
story  for  many,  many  months. 
During  the  time  when  Miller  was 
on  speaking  terms  with  me,  he 
called  one  day  to  ask  if  I  would 
be  interested  in  accompanying 
him  on  a  forthcoming  trip  to  the 
Indian  Ocean.  That  sounded  like 
fun,  so  I  listened  a  bit  more.  His 
plan,  as  he  outlined  it,  was  to 
operate  from  a  number  of  rare 
spots.  The  only  kicker  was  that 
he  would  always  sign  the  call  of 
the  last  place  he  had  operated 
. . .  thus  never  signing  the  call  of 
the  actual  operating  spot.  I  lost 
interest. 

Miller  blamed  the  ARRL  for 
his  weird  plots.  He  had  cooked 
up  a  DXpedition  to  some  place 
not  far  from  Japan  while  he  was 
in  the  Army  there.  He  asked  the 
ARRL  whether  this  would  be 
considered  a  new  country  or 
not.  They  said  they  thought  so, 
but  would  make  the  final  deci» 
sion  later.  He  kept  pushing  them 
and  they  finally  gave  him  a  ver- 
bal okay.  He  went  to  the  spot, 
put  on  a  great  DX  operation,  and 
later  found  that  the  League  had 
decided  it  was  not  a  new  coun- 
try, but  had  neglected  to  tell 
him  about  this.  The  news,  he 
claimed,  arrived  via  a  letter  sent 
by  sea  mail. 

From  then  on,  Miller  was  bent 
on  getting  even  with  the  League. 
He  set  out  to  destroy  their  DXCC 
Honor  Roll.  Hecharged  the  high- 
er up  listees  S25  a  country  to 
work  him , . ,  or  else  lose  out  and 
forever  be  one  down  from  their 
lifelong  won  spot  on  THE  LIST. 
Many  famous  DXers  got  fed  up 
with  this  and  quit  the  fight 
rather  than  have  to  pay  for  every 
Mitier  operation. 

Questions  as  to  the  authen- 
ticity of  more  and  more  Miller 
operations  arose.  Bearings  were 
taken  of  operations  from 
islands  and  reefs  which  showed 
him  to  be  thousands  of  mtles 
from  where  he  claimed.  1  got 
word  that  he  had  visited  Can- 
berra and  swiped  some  pictures 
of  Heard  Island  from  the  ar- 
chives. These  were  later  pub- 
lished in  CO  as  proof  that  he  had 
been  there.  Never  mind  that  he 
was  known  to  be  half  a  world 
away  a  couple  days  tjefore  he 
went  on  the  air  signing  the 
Heard  Island  call.  Gus  claimed 
that  Miller  had  called  him  and 


asked  if  he  would  like  to  work 
with  him  on  the  Heard  Island 
operation. .  Jo  actually  take 
place  not  far  from  Vancouver, 
Canada. 

I  went  to  Burma  and  checked 
to  see  how  he  had  managed  to 
operate  from  there.  The  officials 
and  local  hams  said  ''no  way/*  It 
appeared  that  he  had  probabfy 
set  up  in  Thailand  and  signed 
the  8urma,  Cambodia.  Laos, 
and  Spratly  Island  calls.  Thou- 
sands of  us  got  nice  OSL  cards 
from  these  operations  and 
ARRL  dutifully  counted  them 
just  as  if  they  were  authentic, . . 
so  everyone  was  happy. 

Things  began  to  go  wrong  in 
bunches  for  Miller,  He  claimed 
that  he  was  making  over  $60,000 
a  year.,Jax  free.,, in  dona- 
tions from  DXers.  After  talking 
with  a  lot  of  the  top  men  in  the 
hobby,  I  don't  think  Miller  was 
exaggerating.  8ut  hts  falsified 
credentials^  vagueness  about 
documentation,  and  a  growing 
list  of  countries  refusing  to  al- 
low him  entry  began  to  catch  up 
with  him.  Miller  set  back 
U.S.-lndian  ham  relations  years 
when  he  apparently  forged  a  let- 
ter giving  him  permission  to 
operate  from  their  ultra-rare 
Laccadive  Islands.  He  went  on 
the  air,  claiming  to  be  there  and 
to  have  a  license.  India  in- 
vestigated and  said  the  license 
was  a  fraud  and  that  he  had  not 
even  been  near  the  islands. 

The  Colvins,  who  have  gone 
out  of  their  way  to  put  on  the 
cleanest  DXpeditions  on  record, 
also  put  the  lie  to  some  of 
Miller's  claimed  operatlons- 
They  provided  a  good  deal  of 
hard-to*get  documentation 
which  showed  sevefal  Miller  DX- 
peditions to  be  fakes. 

73  Magazine  reported  this  at 
the  time  and  suffered  a  protract- 
ed law  suit  by  Miller  as  a  result. 
This  cost  thousands  of  dollars, 
though  much  of  the  expense 
was  covered  by  insurance.  One 
of  the  results  of  that  is  our  hav- 
ing a  whole  t>ox  full  of  old  Miller 
logs  taken  as  an  exhibit  in  the 
case.  Miller  was  a  wonderful 
operator, 

I  don't  know  how  long  a  25- 
year  sentence  takes  to  do,  but 
judging  from  a  ham  murderer 
who  got  a  similar  conviction, 
Miller  may  t>e  out  again  in  a  few 
years.  The  medical  profession 
may  not  want  him  practicing 
again,  so  perhaps  Miller  will 
take  up  DXing  in  the  late  80s.  He 
certainly  knows  how  to  make  it 
pay  off  handsomely. 


YOU  CAN'T  FIGHT  CITY  HALL 

Yes,  you  can!  And  the  time 
seems  to  be  here  for  a  bit  of  a 
tussle  if  we  want  to  preserve 
some  of  our  long-accepted  privi- 
leges. We  are  so  used  to  our 
^' fight*'  to  own  an  all-band  re- 
ceiver  that  we  tend  to  forget  that 
amateurs  in  many  other  coun- 
tries are  forbidden  to  even  own 
equipment  which  is  capable  of 
tuning  in  many  non-ham  fre* 
quencles. 

We've  had  frequent  efforts  by 
city  and  slate  governments  to 
make  laws  prohibiting  the  use  of 
radio  receivers  and.  in  each 
case,  when  the  matter  was 
fought,  the  FCC's  posture  has 
been  to  protect  the  Communk 
cations  Act  of  1934  wherein  any- 
one is  permitted  to  tune  in  any 
radio  channels.  Section  605 
does  prohibit  the  divulging  or 
using  for  commercial  benefit 
the  information  contained  In 
radio  signals,  but  there  are  and 
have  been  no  restrictions  on  re- 
ceiving. 

Unless  we  permit  our  govern- 
ment  to  start  setting  up  limita- 
tions on  receptionp  we  will  con- 
tinue to  be  free  to  buy  or  build 
and  use  receivers  for  any  of  the 
radio  channels.  If  we  let  our  city, 
state,  or  even  the  federal  govern- 
ment pass  laws  restricting  re- 
ception, we  will  be  on  the  road  to 
ever  more  restrictions.  Laws 
prohibiting  the  personal  use  of 
receivers  In  cars  capable  of  re- 
ceiving police  channels  are  not 
valid  laws.  The  prohibition  of  re- 
ceivers for  10  GHz  (radar)  is 
clearly  Illegal. 

Now  comes  Representative 
Richard  Preyer  (D-N.C.)  with  a 
bill  to  change  the  Communica- 
tions  Act  of  1934  so  as  to  pro- 
hibit the  reception  of  certain 
radio  communications.  The  bill 
says  it  is  "to  protect  the 
privacy"  of  some  telecommuni- 
cations users.  The  bill  seems  to 
have  been  written  by  the  pay  TV 
people  for  the  benefit  of  the  pay 
TV  companies,  and  to  hell  with 
the  interests  of  over  30,000 
hams  and  thousands  more  ex- 
perimenters. 

We  have  already  seen  the 
HBO  crowd  using  their  lawyers 
to  harass  amateurs  who  dare  to 
write  and  have  articles  pub- 
lished which  describe  micro- 
wave receivers  for  a  ham  band 
near  the  HBO  channels,  A  cur- 
rent suit  is  costing  amateurs 
tens  of  thousands  of  dollars . . , 
with  the  result  that  the  fear  of 
more  such  frivolous  harassment 
suits  has  stopped  ttie  writing 
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and  publishing  of  information 
Of*  several  of  our  microwave 
ham  bands. 

TTiis  group  also  tried  to  get 
the  FCG  to  take  away  the  ama- 
teur licenses  of  writers  of  ar- 
ticles on  equipment  wtilcti  even 
could  be  used  to  Intercept  their 
signals. .  .even  though  there  is 
no  iaw  prohibiting  such  recep- 
tion. They  also  tried  to  get  the 
FCC  to  further  punish  both  the 
authors  and  the  magazine 
editors  and  publisHer  by  asking 
that  they  be  fined  by  the  Com- 
mission for  the  publication.  The 
FCC  turned  all  these  demands 
down. .  .reiterating  their  policy 


that  all  radio  channels  are  open 
to  the  public  and  are  not  owned 
by  corporations. 

But ,  with  the  pay  TV  people  all 
pushing  hard  through  every 
means  at  their  disposal  and  with 
billions  of  dollars  riding  on  the 
development  of  this  market,  you 
may  be  sure  that  these  firms  will 
not  spare  any  expense  in  legal 
harassment  or  intimidation.  Un- 
less amateurs  make  a  concerted 
effort  to  Nght  back  every  try  at 
taking  away  our  rights,  we  will 
lose  them. 

If  you  live  in  any  of  the  follow- 
ing states  where  a  congressman 
is  on  either  the  Interstate  and 


Foreign  Commerce  Committee 
or  the  Judiciary  Committee, 
then  start  putting  on  the  screws. 
Make  sure  you  call  them  when 
they  are  at  their  home  office  and 
tell  them  you  don't  want  more 
freedoms  given  up  for  the  sake 
of  protecting  the  profits  of  the 
pay  TV  people.  Write  them,  at 
the  House  of  Representatives, 
Washington  DC  20510. 

HOUSE  COM HirT££  OH  THE  JUDICtARY 

Rodino  (O-NJJ  Oanierson  (OCA) 

Brooks  (t>TX)  Dfman  <D-MA> 

KasTenmejer  {D-WD  Hoiizman  jQ-NY) 

Edwards  ^D-CA)  h^^zioU  ID  KY) 

Co ny &r& (DM I)  Hughes  (D-N J ) 

Seiberling  (D-OH)  HaH  p-TX) 


Gudfler  t!>NC) 
Volkmer  ID^MO) 
Hams  (O-VAl 
Synar  (0-OK) 
Matsui  (D-CA^ 

Barnes  iD  MD) 
Shelby  iD-AU 
McClory  (R-IL) 

Sen sen 


RaiEsback  (B^U 

Ftsiv  in^nrt 

Butter  (R-VA) 
Woortiead  iR-CA) 
Asnbrook  iR'OH) 
Hyde  tR-lL) 
Kindness  (R  OH) 
Sawyer  (R  Mlj 
Lung  re  n  (RCA) 
brenner  (R-WI) 


HOUSE  COMMITTEE  ON  INTERSTATE 
AND  FOB  El  GM  COMMEgCE 


Staggers  (D-WV) 
Chfigell  (D-MII 
Van  DeerIm  (OCA) 
Murptiy  (0-NY) 
Sattedteld  10  VA) 
EcKhardt  (0-TX) 
Preyef  (0  NC) 
Scheuer^DNY) 


0tlin{^  (D-NY) 
Wax  man  lO-CA) 
Wirth  (OCOl 
Sharp  (D^  I M) 
Florio  iO-Hj) 
Moftetl  lO-CT) 
Santini  (0-NV) 
Magylre  (D'NJ) 


H.  R.  7747 


m  TUB  HOL'SE  OF  nKPIlEF^ENTATrVKS 

.tri.Tl!,  16HJ 

Mr.  FiFtKJt  mirrtduiThi!  Uif  riiUit^inf  lulii  *Wh  v-m.*  frhntA  ^^hiiy  itn  ikir 
OomritllNiAi  -an  I!iirc^rtlJiet<  m^A  V&rf\pi  rom.[iu>rre  mm]  ihn  Jurilli'dtry 


A  BILL 

To  tiTPAd  tl^  CcnnraDBcvtinpt  Aft  of  l^St  Id  jumhSnl  llif 
iitEtut}hQfuH  uUiSCtifilDB  Hid  itte  id  lytecriptioa  lil^coat^ 
namkitiiiBi  md  fn  protect  llwr  ftivmrj  of  tiw  wtrtv  ef  uich 

Bt  if  fnarJ£d  in^  ih£  Stuatr  aad  House  ef  itr^fttrMfnia- 
timi  of  ihf  t/ftiW  Slaff.§  of  A  mtriftt  in  Con^rt^x  ajtin:mh!tilt 
Thai  thfl  CuftuiiLmiciLLionj  A^i  al  U^M  HI  O.S.O.  IS  el  loti) 
11  Bjncndicd  by  inaminf^  *fltr  ittuian  5  the  tuWn-mns  new 
■ectbn: 

*'^E?T4AL'THDB£zzii  iynBi>e*i»Ti03«  Asa  vsE  or 

"9bc.  6.  UKt)  Euift  u  pnmM  u  ptnpipfc  HI,  • 

"(A}  buwinglj  c&mri  «ut  tn  imuutliOirizc^  ifltfT' 
ccplion  d(  m  stib^rripUoii  M'iMvmiitumc&tioit:  op 

"(Bli  knoTi'iiig!)'   aElrfnpt*  to  carry  nut,  m  eoo- 
itplrei  to  cotj  out,  lut  MnAtiihariieJ  itit^rti^ptiQn; 
itiill  be  liftblft  far  civil  ponELUit-i  iinJer  suKfiectinn  fb)  imi  ^hdl 
ht  iyb|etit  to  cnmLnsi]  pviiiLlliu  urtitef  lulfsectum  (liKO- 

*t2)  Cuupt  itt  pnmdpii  in  p^ifi^npli  N>,  ■  pentui 
who — 

**ik\  kwrmm^j  rmnm  wl  kq  loixiitbqditd  ifittr- 
eeptntm  c4  h  juluccipfMMi  ttfVooiiumiibmtCKii;  usA 

*1(B^  ksDwumlj  utrt  Hw  nilisirfipiicia  trkeommiK 

tuotiQii  for  hi£  own  cQmiXHfitiil  idvuxi'ji^c  (tr  &tiuii3cmt 

fain,  or  Tor  the  commejn?!iil  ii^vAiita^e!  cr  Rnttn^Ia}  gtilfl 

of  Any  otliiT  pt^fsoci; 

shftll  b«*  liable-  far  dvO  penalli?^  undi^r  sub^^ctlnn  (b)  iitd  ihiQ 

be  lubjiKt.  to  <:nniiiml  peiiAliiei  miAer  tub^ectioa  (eXfl, 

"^>  F<ir  porpmef  tiff  Uui  fubfcctbn,  t1l«  illt«fC«pU4ll  of 
«  lulMcription  irT""  ■niiiiintnritm  lij  ua^  penos  ib^  eol  bi 

■  ■^BQlliOnifrl  BtHRVptHD  if — 


"(A)  tticb  pcrsini  ii  ihr  iiriginAii^r  ol  tlit  iiibm^np- 
lion  tf  tecoii]mixak«.tion«  or  hil  wgemV, 

'"(B)  lurh  pmcfi  Ku  ipwJ  to  jwj  i  fw  ar 

eoauctmicmikH),  or  lot  ■fvfii,  W  Lbe  lur  of  tiif  tiili- 
penpti&n  tg)cqiroqBiHinibon; 

"'iCji  fUcb  ptTEan  b*s  el1llt^I^d  liilo  fctiv  otlicf  fon* 

whitjh  iFULJi  person  in  ffnttttrd  to  rcpcivp  ihc  ^ubsrnp- 
tloii  trti^nmmtjmeatifln  frcrn  iJle  ptprMm  Qrii^LiiHiiiig  (.he 
tubfrmp^ki^ii  ((lri:pTninLirt4i'4H0n,  or  hii  igeot;  w 

*'(t)}  tuck  pcniHi  hu  rcilontlilc  omse  to  bcbclrr 
thai  nidi  pemn  n  tmitM  lo  nutre  the  idhieHptJoit 
tf  IrcDmiOUiuckiian  (tarn  tlkr  ptrvoii  pngmAtiiii;'  ihc  fub>> 
prrfpiiQa  telKraixintEnirttkin.  m  bii  ftpsL 
"(4)  Ttle  pTdviiEimu  of  pin^ipl)  (U  ttod  p«njfriph  TJ) 
sh]|]|  not  »pf  I)'  to  icy  InteTiceiition  *liicli  it  fcutlioTited  imdcr 
chupteT  no  of  title  Ifl, TfnitriJ  Stans  Code. 

"(b)(lKA}  Except  as  provided  In  ittibp»ra^apti  fBK  &ny 
p«niOD  who  ti  Kggrieved  by  iny  vkkkCioD  of  suhat^Lirm  (it 
idijir  eoatoifiiw  «  dvil  Kdioii  fof  kiujiI  dumges^  tot  dutt- 
Aget  iiiidcf  puifrapli  (3|*  Md  far  equiubfe  nhei  %gaisat  ihf 
|ifTtflfi  wk)  li  iD«fed  to  kftfv  cm&BKtbdl  die  TwUtioL 

"(B)  Ko  Civil  trtko  miv  Iw  oocnmilKf^  vdJitt  nil^pu^- 
pmpli  (A)  ^9  ibf  rad  of  ibr  S-^nttf  K^iod  foUtiiriiiij^  the 
dale  flf  tin?  ditMrrFiT  b^  ibe  eJlri^  TiolalJon^  or  iJl*  7-yefcr 
pcdod  fjiUowmg  tbe  date  of  the  occun-ence  of  thf  mlJpgad 
violation,  whic'Hfjver  occiiri  HtiIl 

"(L^)  A^ij  fersqn  who  violdlei  qiibsectioa  ft)  flhiil  be 
Eikble  to  tny  Rggriev^  persoit  for  dumgei  tn  ths  uniKiiil  ot 
StQO  ptr  dl&r  for  c'.uJi  dAj  ia  vhk^  dui  Yiotiitida  oeiruri, 
except  tfwl  may  dmna^a  «w«rd*<d  na^er  l3l£i  paimgnfh  duJI 
not  be  oioffl  limn  f  l^tXW. 

"{SI  Is  iHj  eii^  utkn  aitor  iHi  nbiectkiB  id  wlikli 
tbo  DOett  detf  nniuei  tlul  the  pUutliO  bu  rulsfttuilUU;  §^m* 
vailed,  tbe  CQim  may  ftfiseii  igiioil  Uie  defendant  nuuiubLe 
jiltiimey  feei  and  other  cobU  of  lUlg&titiii  reaaoit&bly  in- 
curred ^  and  the  court  may  LWiLrd^  for  k  vio!ftlior  nf  siilifl*t;Eifl(l 
(aKL').  such  piuutivc  damages  u  it  conaidera  ftpprepriiti".  Any 
pumiive  diotgei  awirded  hy  m  cisujt  uxider  cMi  p&rtgrnpb 
ihftO  b«  in  iddiuaD  to  bsj  oihrr  itunAgH  or  e<|uil4He  nhid 
avudfld  by  tbe  cmut  under  thii  mbpectioB^ 

"(4}  Anv  d^il  Actim  oadrr  iMi  n^nctlan  any  be  evni* 


uteficed  b  tny  United  States  di^trii't  eourl  af  competent  ju- 
TisdictMRiu  wiiltmii  regard  to  ihi"  uDaunL  in  CDoiiciTcny^  of  ip 
Aoy  otSmr  eourt  flf  Cdrtipetenl  juHidieliQK, 

"(cMD  Ast  penoo  wbo  i-nlAtrt  nlqecdrai  (i){ll<  thiU 
be  fuied  DOC  mote  thxit  125,000^  m  unpriioiied  for  emi  mon 
iliAn  ]  yeir,  ^  Uttb. 

'*(?)  Any  pietiron  (othef  tluii  ui  indhidiisl)  wtip  vblKi«j 
s^bBttiioii  ta)(:Jl  nhall  bfl  firpd  nut  more  ih^  SLOiKliKX). 
Any  individual  wht;  vioktCH  pub^'ctidn  (ii)(2)  shull  be  f\w.i 
not  mare  ih^n  S'J50.0CI>0,  or  iajprinoncd  for  not  oiDre  thnn 
df bteeD  moot])*,  oar  both.  U  tb«  cojQvkUon  b  jbr  ■  vidiiMii 
ecxmititled  jJleT  tbe  fml  ^a-ntlMM  of  the  indiviidiiaJ  under 
eJqi  [nnpipb.  tbe  b^ridutl  ibitl  be  fined  noft  matt  ibw 
|250,OCN>^  ef  mp^^Boei  lor  not  Hmtw  Sbtn  forty  moat^^  or 
botk 

"(d|  T}if  pf  naJiips  e$t«blistTjrd  in  liih  fetuon  shiil  W  in 
Hen  of  any  prnnlLiei  eslAbUslif  d  in  tny  othrr  p'ro^islon  of  thi» 
AcL 

"{t)  Pur  purpoERs  oJ  this  sectloti: 

"(I)  The  lenn  %a5ie  irleromraunlcttiflii*  stnire* 
nmBi  Ibtt  bttk  tro-wiy  m-jlcbed  voice  tflrfLhoBr 
imrier  wbicb  is  provilrd  is  ui  tnlerfftAie  fe!ef  ommioil* 
esJiooi  ■enrkft  m  the  dk^uvt  due  of  tbk  «eticHi  Mtd 
vbirb  ii  |rrovided  on  m  niuttttMl  htm  to  ibe  cen^it 
fml^.  StKb  term  inefudei  tny  dhrr  isterstite  trle^ 
rammuakiiloei  Hrrrire  %Kir1]  ihe  Comim^ofi^  froin 
dm*  to  lim*,  determini'i  hy  rule  i?  rccogiuiH  ti  mi 
csaentiiil  ptrt  of  an  f/ficitnt  iinlifiJiwide  system  of  biktit* 
tekcocmi  uiucfttions. 

"[2)  The  term  'interception'  tneAiu  the  receipt  of 
May  tt^icfiptkw  ideeonuBtmietticm. 

'iM  Tbe  tenn  *tabieTiptian  lclt«iMtiiDsuki1w«* 
max  tderoDUTninicslidn,  ocber  thtn  htijr  Irle^ 
cooutiimk^iotii  UTvkt,  wMk  b  bueiaded  for  tv6^ 
la  bilel%fb1e  form  only  by  t  prnoei  idio  htj  siree^  to 
pty  i  Im  or  cburge  \a  tb«  ptno^  otigiutitig  tht  idt- 
^^mniunic&tio^,  or  his  tj^eni,  ind  try  other  telteom- 
mutiEtrtHDn  inrfdgnt  In  surb  tctecommtmletdon. 

"(I)  Tlie  titm  'teleenrrnniiEiiJcatloin*  ityFtQi  itiiy 
tnminuiiion.  emiwbn^  or  reeeptiOLil  of  t%Qi,  ftfBtli, 
wrhuofii,  EA^fei,  tnj  found  or  intefligeiife  ol  tay 
Aiture  by  wiri.  nd»3.  apttnJ.  or  other  e-JodtzodPifiietic 


«'i 
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RussofD'lL) 
MarKey  (DM  A) 
Luken  (D'OH) 
Walgren  (DPA) 
Gore  (OTXJ 
MiKul&Ki  (D-MD) 
MotM  (D  OH) 
Gramm  (D-TX) 
Swift  {DWAJ 
Letand  (D-TX) 

Shelby  {D-AL) 
Devine^R'OHl 
Broyhill  {R-NC) 


Carler  (H  K¥) 
Brown  (R-OH) 
Collins  (R-TXJ 
Lent  (R-NV) 
Madi9an{R'IL) 
fVloorhead  (R-CA) 
Rinaldo  (R-NJ) 
Stockman  (R-MIJ 
Marks  {R'PA} 
Corcoran  (R-IL) 
Lee  (R-NY) 
Loetf  ler  (RTX) 
Dannemeyer  {R-CA) 


Clubs  can  create  consid- 
erable force,  too*  .  .particularly 
by  making  those  cheapskate 
misguided  members  who  are 
not  reading  73  aware  of  what  is 
going  on  and  getting  them,  their 
families,  and  friends  to  add  their 
weight  to  our  cause.  Let's  pro- 
tect the  rights  of  amateurs  (and 
everyone  else)  to  tune  into  any- 
thing we  want  without  having 


Big  Brother  looking  into  our  ham 
shacks  to  make  sure  we  are  not 
breaking  the  taw. 

Remember  that  first  comes 
the  small  restriction. .  .then 
comes  the  police  to  make  it 
stick  with  the  enforcement.  With 
each  step  of  the  way  along  this 
path,  we  lose  freedom.  Next 
come  further  exceptions  to  the 
things  which  can  or  cannot  be 
listened  to. .  .and  since  the  pre- 
cedent is  there,  this  step  is  sim- 
ple compared  to  the  first  one. 
This  will  bring  further  policing  of 
the  laws  and  more  intrusion  into 
our  lives  and  hobby. 

The  mess  with  the  ten-meter 
linears  should  serve  as  an  exam- 
ple of  what  can  happen  when  we 
don't  make  an  effort  to  protect 
ourselves. 


EQQ  REPORT 

Someone  apparently  commis- 
sioned a  report  on  the  "ego 
count"  in  the  1979  ARRL  Annual 
Report,  This  is  a  count  of  the  use 
of  the  words  *1"  and  "^my"  by  the 
various  people  reportfng.  At  first 
the  analysis  seemed  as  if  it 
must  have  been  contrived,  but 
no,  it  turned  out  to  be  reason- 
ably accurate. 

The  top  ego  award  goes 
where  all  who  know  him  would 
expect:  Harry  Dannals  won 
hands  down  with  a  score  of  30  in 
his  modest  report.  He  was  fol- 
lowed by  Stan  Zak,  who  man* 
aged  to  cram  22  "I"  and  ^'my" 
references  into  his  one-page  re- 
port. .  .  possibly  an  all-time  rec- 
ord- Harry  Thurston  was  close 


on  his  heels  with  18  in  his  one- 
pager,  which  will  be  no  surprise 
to  hams  in  the  Northwest  where 
his  ego  is  legend. 

On  the  positive  side  of  the 
ledger  is  one  single  use  of  'M"  by 
Baldwin  in  27  pages.  That 
shows  what  carr  be  done. 

In  general,  the  ARRL  report, 
which  is  worth  the  buck,  grum- 
bled  about  a  downturn  in  mem- 
bership, was  excessive  in  ap- 
plause for  winning  everything 
single-handedly  at  WARC  (a  po- 
sition  not  shared  by  other  na- 
tional amateur  radio  societies), 
and  a  unanimity  of  concern  over 
the  long-range  pursuit  of  ama- 
teur interests  both  nationally 
and  internationally,  which  many 
directors  seem  to  feel  is  inade- 
quate. 


FUN! 


from  page  30 

ELEMENT  4— MATCHiNG 

Match  the  past  and  present  2-meter  rigs  rn  Column  A  with  the 
manufacturers  in  Column  6. 


Column  A 

1)  13-510A 

2)  FM144-10SXRII 

3)  Carfone 

4)  FT^221 

5)  1402  SM 

6)  Voice  Commander  II! 

7)  HR-2A 

8)  TRX  144 

9)  VHF-1 

10)  FM-2X 
11)FM-DX 

12)  GTX-202 

13)  Brimstone  144 

14)  Multi  11 
15)10-22 
16)  TR-2200 
17)HW'2036 
18}  Metrum  II 

19)  Marker-Luxury  (ML'2) 

20)  PCS-2000 


Column  B 

A)  Tempo 

B)  VHF  Engineering 

C)  Drake 

D)  Yaesu 

E)  Satan  Electronics 

F)  Heathkit 

G)  Kenwood 
H)  Azden 

I)     RCA 

J)    Motorola 

K)  Midland 

L)  General  Electric 

M)  Icom 

N)  Collins 

0)  Swan 

P)   KLM 

Q)  Wilson 

R)  Genave 

S)   Regency 

T)  Clegg 

U)  KDK 


6)  ''Dupiexer"  and  "cavity  resonator''  are 
different  words  for  the  same  unit. 

7)  The  220-MHz  National  Simplex  Fre- 
quency is  222.50. 

8)  On  crystal-controlled  rigs,  channel  9  is 
reserved  for  emergencies. 

9)  You  may  not  use  a  vfo-equipped  rig  on 
a  repeater, 

10)  The  standard  ATV  repeater  split  is 
439,25/427.25. 

11)  An  ''alligator  repeater'*  is  a  nickname 
for  a  machine  that  transmits  over  a  fur- 
ther distance  than  it  can  receive. 

12)  Another  name  for  a  COR  is  "squelch 
relay." 

13)  The  term  "autopatch"  originally  got  its 
name  from  the  fact  that  you  used  it 
from  an  automobile, 

14)  Hard-line  is  cheaper  than  coax. 

15)  PL-259S  are  called  ''UHF  connectors" 
because  they  work  well  above  400  MHz. 

16)  If  King  Kong  were  to  climb  the  Empire 
State  Buttding  today,  he  would  find  a 
repeater  antenna  on  the  way  up. 

17)  The  standard  220-MHz  repeater  split  is 
1.6  MHz. 

IS)  AM  repeaters  are  illegal. 

19)  Frequency  coordinator  appointments 
are  subject  to  approval  by  the  local 
FCC  Field  Office. 

20)  No  repeaters  are  allowed  on  6  meters 
due  to  TVI  problems. 

THE  ANSWERS 


ELEMENT  5-TRUE  FALSE 


True 


False 


1)    Facsimile  {F4}  transmissions  are  legal 

on  2-meter  repeaters. 
2}    F-layer  propagation  is  common  on  220 

MHz. 

3)  ''Rubber  Duckies"  are  a  type  of  NT 
antenna. 

4)  Most  repeater  antennas  are  horizontal- 
ly polarized. 

5)  Ham  jargon  for  a  fluttery  mobile  signal 
is  ''picket  fencing." 
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Element  t: 
See  iHustratloni. 

Element  2: 

1-2  Transmilliog  on  the  old  5-meter  band,  Wi  AWW  (no  connection 
to  W1AW]  relayed  AM  transmissions  over  distances  as  far  as 
Boston  and  New  York. 

2-3  As  the  name  implies,  the  onginal  "Captain  Crunch"  whistles 
were  found  in  Cap'n  Crunch  cereal  boxes. 

3-4  Still  faithfully  serving  many  ^^unsynthesized"  FMers,  the 
Motorola  HT-220  was  once  Known  as  'The  Collins  of  2  meters." 
4-1  Although  you  had  to  file  a  separate  (and  very  complicated)  ap- 
plication with  the  Commission,  you  stifl  used  the  trustee's  call. 
Within  a  decade,  knowing  the  FCC,  we  11  probably  be  back  using  WR 
calls. 

5-3  As  a  part  of  the  FCC*s  postwar  amateur  band  realignments,  the 
oid  2V2-meter  band  {112-118  MHz)  was  shifted  to  today's  familiar 
144  146  MHz  position  in  1945. 
Element  3: 

(Reading  from  left  to  right)  deviation,  duplex,  jammer,  transmitter; 
autopatch,  control,  whip,  squelch;  timer,  site,  machine,  spur;  oven, 
mobite,  mast,  amplifier;  cor,  portable,  station,  rejection. 
Element  4: 

1-K,  2-U,  3-1,  4-a  5-Q.  6-L,  7-S.  8-8.  9- A,  10-0,  11-T,  12-R,  l3rE,  14-P, 
15-M,  le-G,  17-F,  ia-J.  19-C,  20'H. 
Element  5: 

1)  False— FM  FAX  is  not  allowed  on  2  meters,  but  AM  FAX  is. 

2)  False— F'layer  propagation  rarely  even  makes  it  to  6  meters, 

3)  True— They're  those  little  black  antennas  that  often  end  up  pok- 
ing other  hams  in  the  eyes. 

4)  False— Vertically  polarized. 

5)  True— Sounds  like  you're  talking  while  running  past  a  picket 
fence. 

^  True— A  duptes^er  by  any  other  name  would  still  cosi  a  bundle, 

7)    False— I  is  223.50. 

B)    False— What  do  you  think  this  is,  CB? 

9J    False— Why  not? 


10)  True— 

1 1)  True— 

12)  True— 

13)  Fa  Is®- 
14)False- 

15)  False- 
get  some 

16)  True— 

17)  True- 
Id)  False- 

19)  Faise- 

20)  False- 


Wide  split  for  a  wide  mode. 

And  the  opposite  is  a  '' rabbit-repeater." 

Obsolete. 

-Means  an  automatic  phone  patch, 

-And  a  KWM-380  ts  cheaper  than  an  HWO01. 

-Back  when  50  MHz  was  UHF  perhaps:  today  you  better 

BNCs. 

WB2IMT/R.  222.86/224.26. 

Nice,  wide  spacing.  Helps  lessen  desense, 

-Not  at  all. 

-No  way, 

-Tell  that  to  your  local  6-meter  repeater  group. 


SCORING 

Element  t: 

See  illustration.  Twenty  points  for  complete  puzzle,  or  Va  point  for 

each  question  you  got. 

Element  2: 

Each  correct  answer  nets  you  four  points. 

Element  3: 

One  point  for  each  word  successfully  unscrambled. 

Element  4: 

Give  yourself  one  point  for  each  rig  you  correctly  matched  to  its 

manufacturer. 

Element  5: 

One  point  for  each  correct  answer. 

Total  up  your  points  and  see  how  you  rank  in  the  repeater  pecking 
order: 

.  0-20  points— Jammer 
21-40  points— Kerchunker 
41-60  points— Mailorder  Tech 
61-80  points— Control  operator 
81-100  points— Repealer  trustee 

Next  month;  Specialized  Modes 


LETTERS 


from  page  26 

anything  about  aircraft  mechan- 
ics, how  to  read  Instruments, 
how  to  navigate,  or  any  of  the 
rules  and  regulations  of  the  sky. 
Will  you  be  publishing  a  manual 
on  FAA  tests  soon?  If  so»  I  do 
not  want  lo  hear  you  scream 
when  my  Piper  Cub  accidentally 
flies  through  your  house 
because  I  don't  know  anything 
about  it— I  Just  want  to  fly. 

John  F.  Hauser  KA4DLC 
Pensacola  FL 


MORE  10  FM 

The  29^MH2  FM  Club  has 
gained  another  member  with  my 
new  Comtronlx  FM-BO  operating 
off  an  OMNI  D  or  battery  pack. 

Your  magazine  has  wisely 
pushed  this  mode  on  ten,  sug- 
gesting channel  29,6  MHz  as  a 
DX  listening/calling  frequency. 


Puget  Sound  has  quite  a  number 
using  thts  frequency  for  a  vari- 
ety of  purposes,  mcluding  trans^ 
fer  of  computer  programming 
data  as  well  as  rag  chewing.  As 
activity  congests  it,  we  will  want 
lo  police  things,  leaving  29.6  for 
initial  contacts,  shitting  to  the 
generous  handful  of  alternate 
channels  nearby. 

I  would  appreciate  hearing 
from  other  users  of  FM  on  ten, 
particularly  from  FM  80  owners. 
An  alternate  listening/DX  chan- 
nel to  29,6  could  possibly  be 
29.2— the  FM-80  allows  an  in- 
stant switch  from  one  to  the 
other  by  pressing  the  Band  A  to 
Band  B  push-button,  irs  just  a 
thought. 

Using  our  Daiwa  Cf^f-620  pow- 
er meter,  we  get  11  Watts  into 
the  antenna  (whether  longwire 
or  whip)  with  1:1  swr.  The  rig  can 
be  shoulder-strap  supported 
with  Gel-cell  battery  pack 
feeding  a  53"  ETCO  Electronics 


99$  surplus  whip  through  a  mifh 
iaturized  outboard-mounted 
transmatch  network  secured  to 
the  fight  side  of  the  clamshell 
case,  making  an  ideal  spot  to 
anchor  the  whip  base, 

F,  W,  Anderson  W7AR 
SMttle  WA 


NEW  DX  REPEATER 


The  first  European  10-meter 
FM  repeater  started  operation 
under  the  callsign  DBiQK  m 
Mainz,  FGR,  20  miles  southwest 
of  Frankfurt  (Main),  in  August, 
1980. 

The  callstgn  is  transmitted 
automatically  every  45  seconds 
on  an  output  frequency  of 
29.670  MHz  for  identification 
purposes.  The  station  is  intend- 
ed for  local  and  DX  traffic  use. 
Power  output  is  currently  3  W, 
but  will  be  increased  to  15  W 
very  soon.  Antennas  include  two 
separate  ground  planes  for  re- 
ceiver and  transmitter. 

Daily  operating  hours  are 
from  6:00  am  to  8:00  pm.  The 
repeater  is  activated  by  a 
1750-Hz  tone  burst  on  an  input 
frequency  of  29.570  MHz,  Peak 


deviation  should  be  fess  than  3 
kHz.  Repeater  specifications 
are  similar  to  US  standards. 

Interested  amateurs  are  invit- 
ed to  try  the  FM  repeater  during 
band  openings.  Correspon- 
dence should  be  directed  to  ad- 
dress given  below. 

Amateur  Radio  DBiQK 

PostboK  4040 

D-S^)0  Mafn2 

Federal  German  Republic 


AUTOMATED  DX 


* 


I  am  firmly  opposed  to  your 
idea  of  automating  DX  contacts. 
By  putting  this  type  of  operation 
into  use,  the  whole  concept  of 
DXing  will  be  totally  destroyed. 
The  human  element  would  be  re- 
moved for  the  sake  of  expedi- 
ency— radio  will  be  conversing 
with  radio.  All  of  the  emotional 
highs  and  lows  associated  with 
DXing  would  be  totally  eliminat- 
ed; operator  skill  would  be  un* 
necessary, 

I  am  curious  as  to  how  you 
reached  the  conclusion  that 
most  rare  DX  operators  QRT 
rather  than  face  the  DX  hunters? 
Did  you  take  any  type  of  survey 
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or  poll  to  sypporl  these  conclu- 
sions? ff  this  fs  the  case,  I 
wonder  why  DXing  itself  has 
lasted  so  long  as  an  integral 
part  of  our  hobby.  In  my  opinion, 
most  DX  station  operators  are 
quite  skilled  and  capable  of 
holding  a  rag-chew  if  they  so 
desire.  True,  there  are  some  lids 
who  will  resort  to  low  operating 
ethics  to  bust  a  rag-chew  and 
work  the  DX  station,  but  the  ma- 
jority of  the  OX  hunters  I  have 
heard  in  operation  are  not  of 
that  nature.  Also,  by  using  a  firm 
hand  when  dealing  with  lids, 
this  idiotic  type  of  operation  will 
ultimately  be  ended. 

DXing  is  one  of  the  most  inter- 
esting and  exciting  facets  of 
amateur  radio.  To  me,  watching 
an  automated  radio  work  DX 
would  be  about  as  exciting  as 
watching  a  tawn  sprinkler. 

Charles  £.  Daum  WA4YZF 

Lutz  FL 


TAKEABROMO 

I  just  had  to  write  and  tell  you 
how  much  I  enjoyed  both  the 
old-time  broadcasting  articles 
and  the  feature  stories  on  some 
of  the  older  ham  gear.  It  is  sort 
of  a  break  in  the  writing  and  was 
very  enjoyable.  I  would  like  to 
see  more  of  it.  The  articles  from 
the  August  issue  are  "Notes 
from  Big  Sky  Country*'  and 
"Those  Fabulous  Fifties." 

Incidentally,  Wayne,  1  read 
your  editorials,  take  a  bromo, 
and  go  to  bed  {hi),  but  I  do  like 
the  magazine  in  spite  of  that. 

Jack  Golden  WA2ypW 
Portville  NY 


HAVE  SOME  FUN 


] 


I  would  like  to  encourage  all 
radio  amateurs  to  stop  for  a  mo- 
ment and  think  about  their  hob- 
by. In  particular,  reflect  a  bit  on 
your  use  of  the  spectrum. 

Do  you  operate  2m  FM  from 
dawn  untif  midnight,  mostly  on, 
say,  .22/.62?  Maybe  you  park 
your  6m  SSB  rig  on  50.110  and 
never  move.  Perhaps  you  live  on 
14.205  MHz  or  even  3.850  and 
your  bandswitch  has  not  been 
touched  since  you  last  renewed 
your  license. 

Why  not  try  something  new? 
If  75m  phone  is  where  you  usual- 
ly are,  why  not  work  up  a  15m 
dipole  some  afternoon  and 
pound  a  littie  brass?  It  is  easy  to 
go  slow,  and  fairty  easy  to  find  a 
clear  spot  in  the  band! 


Don't  forget  about  10  meters, 
either.  Besides  being  good  for 
DX,  it  is  good  for  some  local 
groundwave,  too.  It  can  be  a 
solution  to  some  awkward  prob* 
lems.  For  exampie,  a  bunch  of 
guys  wanted  a  local  channel  at  a 
iake  to  use  as  an  intercom  be- 
tween cabins,  the  boats,  and  a 
few  vehicles.  It  was  too  expen- 
sive to  buy   2m   FM    rigs  that 
wouid  be  left  in  the  cabins,  so 
converted  CB  rigs  were  used, 
providing  the  desired  service  at 
a  fraction  of  the  cost  of  a  2m 
system.  One  fetlow  even  home- 
brewed a  crystal-controlled  rig 
for  29.335  MHz,  Hooray  for  him! 
So,  in  a  few  years  when  sun- 
spots  are  rare,  keep  up  the  ac- 
tivity on  10  meters  via  this  mode. 
If  you  find  2m  FM  boring,  con- 
sider getting  on  6m,  ly^m,  or 
even  0.7m  with  some  home-buiit 
transmitters  and  converters  for 
your  present  2m  rig.  All  are  good 
bands  for  local   work,  so  do 
some  expioring,  even  if  it  means 
QRP  operation  on  one  channel 
for  a  while.  It  can  even  have 
some  good  points.  Suppose  you 
and  some  buddies  like  to  work 
DX  on  20  CW  most  every  eve- 
ning. You  can  trade  tips  on  who 
Is  where  on  the  band  on  some 
UHF  gear.  Cook  up  something 
on  425  MHz.  The  band  is  big  at 
0.7  meters. 

There  are  plenty  of  opportuni- 
ties to  build  or  modify  rigs  when 
expanding  your  horizons.  As  a 
club  project,  your  group  may  ac- 
quire four  or  five  of  the  toy-type 
49-MHz  HTs  and  put  them  some- 
where  on  6  meters.  The  club 
members  could  borrow  them  as 
needed  to  save  lung  power  when 
doing  antenna  work  requiring 
ground  coordination.  It  takes 
only  a  few  milliwatts  to  do  the 
job.  Start  with  a  pair  and  add 
units  as  required  by  popular  de- 
mand. 

We  have  the  spectrum;  let's 
have  some  fun. 

Jim  Swaters  WBOtXI 
Kansas  City  MO 


GETTING  STARTED 


] 


Do  you  really  mean  every  tiling 
that  you  write  about?  I  wonder. 
You  bemoan  the  need  for  more 
amateurs  and  the  slow  growth 
of  the  hobby  in  nearly  every 
issue.  Yet  you  have  increased 
the  price  of  73  by  67%,  which 
will  probably  scare  off  more  peo- 
pie  who  might  have  been  attract- 
ed to  the  hobby.  Of  course,  I 
rushed  to  extend  my  subscript 


lion  at  the  old  price  and  crossed 
my  fingers  that  the  computer 
will  not  mess  up. 

Even  though  I  am  not  yet  a 
ham,  I  find  73  interesting,  but  it 
is  poorly  lacking  in  articles 
directed  toward  the  beginning 
ham  or  those  of  us  who  have  yet 
to  get  started.  Why  not  start  a 
major  effort  in  this  direction?  If 
the  hobby  is  to  grow,  something 
must  be  done  now. 

One  last  complaint:  Please,  if 
you  need  to  hire  more  staff.  I 
would  like  you  to  search  quietly, 
rather  than  tell  of  your  nsed  in 
73.  As  one  of  your  neighbors  in  a 
nearby  town,  I  would  rather  that 
the  world  did  not  learn  about  our 
area. 

Frederick  Breton 
Surry  NH 


WINNERS 


The  Foundation  for  Amateur 
Radio  announces  the  T980  win- 
ners of  the  seven  scholarships 
which  it  administers, 

John  W.  Gore  Memorial  Scholar- 
ship ($900) 
Darryt  F.  Mihaiek  WB4JZT 
Charleston  SC 

Richard  G,  Chichester  Memorial 

Scholarship  ($900) 

Katherine  Hevener  WB8TDA 

Franklin  WV 

QGWA  Silent  Key  Memorial 

Scholarship  ($900) 

Maureen  Porter  KA08SR 

Denver  CO 

Radio  Club  of  America^  Inc., 

Scholarship  ($500) 

Brian  D.  Miller  KASDGT 

Englewood  CO 

Edmund  B.  Redington  Memorial 

Scholarship  ($500) 

Gregory  Polanchyck  N3GP 

Frackville  PA 

Edwin  S.  Van  Deusen  Memorial 

Scholarship  ($350) 

Nicholas  A.  Ferro,  Jr,  WA2SFS 

Lake  Placid  NY 

Young  Ladies  Radio  League 

(YLRL)  Scholarship  ($300) 

Ann  Waines  KA8CSM 

Shelby  OH 

These  schoiarships  were 
open  to  ail  radio  amateurs  hold- 
ing  at  teast  a  General  class  li- 
cense Of  equivalent-  This  year's 
applications  were  received  from 
31  states  an6  Denmark.  The 
Foundation  is  a  nonprofit  or* 
ganization  representing  fifty- 
one  clubs  in  Maryland,  the  Dis- 
trict of  Columbia,  and  northern 
Virginia.  It  is  devoted  exciu- 
sively  to  promoting  the  interests 


of  amateur  radio  and  to  the  sci- 
entific, literary;  and  educational 
pursuits  that  advance  the  pur- 
poses of  the  Amateur  Radio  Ser- 
vice. 

Hugh  A.  Turnbull  W3ABC 
CoJIege  Park  MD 


RESPONSIBILITY 


I'm  writing  about  your  littie 
column  in  the  August  issue  of  73 
pertaining  to  the  NARA. 

Frankly,  I'm  surprised  that 
you  have  not  heard  about  its  for- 
mation. I  hope  the  skunk  you  re- 
fer to  as  a  rip-off  specialist  is  not 
the  guy  listed  as  national  direc- 
tor—he seemed  pretty  sincere 
and  honest.  That's  onty  an  ob- 
servation, not  a  fact.  Appar- 
ently, you  have  several  facts 
relating  to  this  individual.  1  hope 
if  it's  bad  you  can  blow  his  cover 
and  I  hope  if  it's  OK  you  will  sup^ 
port  It.  But  either  way,  Tm  sure 
you  will  find  out. 

I  responded  to  an  article  that 
was  in  HR  Report  in  April,  but  if 
this  guy  is  a  bad  egg,  Td  like  to 
see  him  fry.  From  what  Bob 
Stankus  said  in  a  letter  to  me,  he 
was  getting  50  letters  a  day  and 
you  can  realize  what  this  brings 
to  the  surface.  Why  don't  HR  Re- 
port, 73.  QST  and  all  the  other 
magazines  investigate  or  quali- 
fy the  sincerity  and  integrity  of 
an  advertiser  other  than  simply 
accepting  a  check?  Other  than 
the  profit  gained  for  the  maga- 
zine by  taking  an  ad,  where  does 
the  responsibility  lie  In  recogniz- 
ing a  ripoff  from  a  sincere 
advertiser  with  integrity?  Does  it 
lie  with  the  magazine  for  not 
screening  a  company  or  does  it 
lie  with  the  magazine's  sub- 
scriber who  is  simply  supporting 
the  advertisers  in  the  magazine 
and  he  is  the  one  who  takes  the 
beating  and  loss? 

Personally,  I  don't  think  it's 
fair,  and  although  the 
magazines  claim  that  they're 
not  responsible  for  the  com- 
panies that  advertise,  maybe 
they  should  be  totally  responsU 
ble  since  they  have  taken  the  ad 
and  been  paid  first.  That  proves 
that  they  are  responsible  for 
themselves—  maybe  they 
should  be  responsible  for  their 
subscribers  not  getting  ripped 
off. 

Examine  the  number  of  quick- 
buck  schemes  that  come  up. 
Most  of  them  come  from  adver- 
tisements in  magazines.  If  the 
magazine  was  stringent  in  ac- 
cepting ads,   most  quick-buck 
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schemes  would  never  reach  the 
amateur  community. 

The  above  is  a  thought  you 
may  or  may  not  agree  with,  but 
think  of  It  for  a  moment  and 
eliminate  blame  from  your 
thought. 

Tony  Musero  K3UKW 
Fhlladeiphia  PA 

Weff,  Tony,  some  of  the  maga- 
zines (one,  at  ieast)  go  to  a  lot  of 
trouble  to  try  to  protect  readers 
from  rip-offs.  f  do  write  about 
ttiis  every  now  and  then,  explain- 
tng  the  situation,  but  It  is  not  a 
happy  one.  There  are  known  rip- 
off  firms  and  some  of  the  ham 
magazines  are  running  their  ads 
. .  .knowingfy^ 

One  of  the  several  strains  be- 
tween HR  and  73  has  to  do  with 
some  of  the  advertising  they  ac- 
cept and  by  inference  endorse. 
When  a  firm  is  trying  to  sell  a 
lousy  product  or  is  providing 
unforgivable  service,  i  cut  them 
off  and  refuse  to  run  their  ads.  It 
is  frustrating  to  see  their  ads  in 
UHandCQ. ,.  and  even  in  QST. 
Right  now,  we  are  passing  up 
several  thousand  dollars  a 
month  in  advertising  revenue  by 
trying  to  be  good  guys  and  t  see 
no  sign  that  anyone  really  gives 
a  damn,  I  see  the  ads  for  these 
rip-off  firms  in  the  other 
magazines  and  though  they  are 
not  able  to  screw  as  many  peo- 
ple as  they  could  if  I  permitted 
them  to  advertise  in  73,  they  are 
doing  well  enough  to  stay  in 
business,  at  least  for  a  while. 


Now,  when  a  new  firm  comes 
out  of  the  woodwork  with  no 
history,  that  presents  some 
problems  which  are  difficult  to 
surmount.  Let's  say  some  chap 
in  Seattle  sends  in  a  quarter- 
page  ad.  How  can  I  find  out  if  he 
is  straight  or  a  rip-off?  This  is 
complicated  by  one  other  factor 
, . .  the  inadvertent  rip-off ,  I  can*t 
jump  on  a  plane  and  zip  out  to 
Seattle  and  see  what  is  happen- 
ing.  What  we  do  is  request  bank 
and  other  tinancial  references. 
We  try  to  follow  up  on  these  as 
best  we  can.  We  also  demand 
prepayment  for  the  first  ads, 
having  found  that  ripoffs  usu- 
ally try  to  rip  off  the  magazines, 
toOj  and  this  gets  many  of  them 
out  of  our  hair. 

But  let  me  give  a  horrible  ex- 
ample. We  had  a  firm  advertis- 
ing In  Kilobaud  Mlcrocompyting 
a  couple  of  years  ago. .  .  World 
Power.  We  went  through  alt  the 
regular  procedures,  with  bank 
references  and  prepayment  for 
the  first  ads.  Their  bank  refused 
to  give  us  any  information  at  all, 
good  or  bad.  I  called  a  chap  I 
knew  in  Tucson  and  asked  him 
to  trot  on  over  and  check  'em 
out:  He  called  back  a  couple  of 
days  later  and  said  they  looked 
legit^  He  had  a  friend  of  his 
check,  too... another  positive 
report. 

The  World  Power  ads  ran  in  all 
of  the  computer  magazines  and 
looked  awfully  good.  The  firm 
ripped  off  the  industry  for  over 
half  a  million  dollars.  The  chap 


who  pulled  it  off  is  in  prison  now, 
but  he  not  only  fooled  the  maga- 
zines and  the  local  computer- 
ists,  but  even  the  people  work- 
ing for  his  firm.  This  disaster  has 
made  the  industry  jumpy  and 
brought  out  the  Captain  Queeg 
in  at  least  one  industry  leader 
who  got  wind  of  the  problem  ear- 

On  the  other  hand,  there  are 
the  rip-off s  which  are  not  intend- 
ed. I  can't  even  complain  about 
that  because  73  has  been  a  terri- 
ble offender  in  the  past.  It  Is  ex- 
ceedingly frustrating  to  try  to 
run  a  business  and  find  that  em- 
ployees are  lying  and  covering 
up  their  own  bad  performance. 
Right  now,  we  are  getting  QSL 
card  orders  out  within  a  few 
days  of  receipt,  but  at  one  time 
they  were  months  behind,  with 
everyone  responsible  shrugging 
their  shoulders  and  passing  the 
buck. 

Even  worse  were  the  sub- 
scription problems  we  had  as  a 
result  of  our  Prime  computer 
problems.  Thousands  of  readers 
had  their  subscriptions  screwed 
up,  with  virtually  no  help 
whether  they  called  in  or  wrote. 
The  chap  who  managed  the 
customer  service  response  to 
the  computer  disaster  is  now 
with  another  magazine,  bless 
him.  i  was  assured  that  all  was 
okay  and  not  to  worry,  while  the 
complaints  went  from  dozens  to 
hundreds  to  thousands. 

There  still  has  been  no  solu- 
tion to  the  Prime  computer  sit- 


uation, despite  promises  by 
Prime  of  cooperation.  Welt,  I'll 
see  them  at  NCC  again  next 
year  and  see  what  they  say. 
Their  plant  is  almost  an  hour's 
drive  from  the  73  headquarters 
so  I  can  see  why  they  might  not 
be  able  to  get  to  see  me  for  a 
couple  of  years  or  so.  After  three 
years  of  regular  complaints  at 
the  NCC  shows  and  many  let- 
ters, they  are  beginning  to  rec- 
ognize me  and  blanch  when  they 
see  me  coming. 

Getting  back  to  advertiser  rip- 
offs, again  1  want  to  say  that  I 
plead  with  all  readers  to  let  me 
know  a  s  soon  as  possible  of  any 
spotted.  If  you  run  into  bum 
products  or  lousy  service,  I  want 
to  know  about  that,  too,  but  in  a 
different  form.  Here,  t  want  you 
to  write  to  the  offending  firm 
and  give  the  details,  with  a  copy 
marked  to  me.  I'll  see  that  we  fol- 
low up  on  it.  We  usually  get  re- 
suits, 

t  don't  know  how  to  let  you 
know  when  a  firm  is  under  sus- 
pension of  ads^  So  far,  my  law- 
yers refuse  to  let  me  publish  our 
list  of  blackballed  firms  and 
there  are  a  few  companies  not 
advertising  in  73  out  of  choice, 
usually  because  they  hate  my 
editorials  more  than  they  like 
the  sales  they  would  get  by  ad- 
vertising. That  doesn't  influence 
me  in  the  slightest  and  it  makes 
them  pay  dearly  in  lost  sales,  so 
Vm  not  sure  what  they  think  they 
are  proving.— Wayne. 


A/EIV  PROWCTS 


from  page  41 

plifler,  keep  looking!  If  what  you 
need  is  an  attractive,  inexpen- 
sive table  to  fit  mto  a  small 
space  and  hold  a  reasonable 
amount  of  compact  gear,  check 
out  the  Radio  Shack  Space-Sav- 
er Desk! 

For  further  information,  coo- 
tact  Radio  Shack,  a  division  of 
Tandy  Corporation,  1300  One 
Tandy  Center,  Ft.  Worth  TX 
76102.  Reader  Service  number 
487. 

Payl  Grupp  KBiNVn 
73  Magazine  Staf I 

MFJ  ACTIVE  ANTENNA 

With  the  new  resurgence  in  in- 


terest and  equipment  for  short- 
wave listening,  new  accessories 
for  the  SWL  are  popping  up  as 
welL  Hopefully,  this  is  a  positive 
growth  sign  for  the  industry. 

Because  modern  shortwave 
receivers  boast  incredible  sen- 
sitivity when  compared  with 
their  tube-type  forebears,  small 
antennas  are  now  just  as  effec- 
tive as  the  skywires  of  decades 
ago. 

One  outstanding  innovation 
In  shortwave  reception  is  the  ac- 
tive antenna.  A  small  signal-col- 
lecting "voltage  probe"  dipole 
or  whip,  usually  only  a  few  feet 
in  length,  delivers  its  tiny  signal 
to  a  matched  amplifier  which,  in 
turn,  presents  a  whopping  sig- 
nal to  a  receiver.  The  system  Js 


as  effective — often  more  so — 
as  a  hundred-foot  longwire! 

While  several  manufacturers 
are  now  advertising  active  an- 
tennas, one  of  the  most  com- 
pact and  effective  is  the  new 
model  1020  from  MFJ. 

Designed  to  cover  all  received 
signals  from  300  kHz  through  30 
MHz,  the  1020  is  a  very  compact 
handful  (5x2x6  inches)  and 
may  be  powered  by  an  internal 
9-volt  battery  (clip  provided),  ex- 
ternal 12  volts  dc,  or  an  ac 
adapter  (provided). 

Advantages  of  such  a  receiv- 
ing system  are  obvious:  It  is  tiny 
and  unobtrusive  with  its  22" 
whip  extended;  it  is  not  light- 
ning-prone as  would  be  an  out- 
side antenna;  no  cumbersome, 
insulated,  wind-prone,  cor- 
rod  able  eyesore  need  be  erected 
with  its  vulnerable  down-lead. 
And  the  1020  is  tunable,  pro- 
viding a  measure  of  preselec- 
tion as  well. 


Naturally,  if  the  listener  al- 
ready has  an  outside  antenna 
which  works  well,  resistance  to 
purchasing  an  active  antenna  is 
understandable.  However,  even 
a  ham  will  find  benefit  with  such 
a  receiving  system.  For  one 
thing,  the  antenna  may  be 
swiveled  to  optimize  the  incom- 
ing signal.  For  another,  the  1020 
has  an  rf  gain  control  which  con- 
trots  receiver  overload  to  help  re- 
duce intermod  and  images.  And 
for  yet  another,  the  hlgh-Q  pre- 
selection  can  get  rid  of  unwel- 
come noise  which  often  over- 
powers even  high-quality  receiv- 
ing equipment. 

The  common  drawback  for 
any  indoor  receiving  antenna  Is 
its  vulnerability  to  ac  line-radi- 
ated electrical  noise.  Housing 
wiring  surrounds  the  listener 
and  his  antenna,  and  noisy  ap- 
pliances can  raise  the  back* 
ground  level  of  interference 
while  receiving.  But  the  swivel 
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The  MFJ'WZO  active  antenna. 


antenna  may  take  care  of  thatr 
experimentally  try  manipulating 
it  through  its  various  planes  un- 
til a  noise  null  reduces  the  inter- 
ference and  you  have  now 
turned  a  disadvantage  into  an 
advantage:  You  can't  rotate  that 
skywire  for  minimum  noise  pick- 
up! 

The  1020  has  a  bright  LEO 
which  alerts  the  user  that  it  is 
on.  A  push-button  functions 
dually  as  a  power  switch  and 
antenna  bypass  so  that  the  1020 
may  be  used  alternately  as  an 
active  antenna  or  controlled* 
ampliflcatton  preselector. 

Five  bands  comprise  the  con- 
tinuous tuning;  calibration  is 
close,  although  the  loading  ef- 
fect of  a  large  external  antenna 
will  reduce  dial  accuracy.  Since 
tuning  Is  done  more  with  the 
S-meter  and  ear  than  by  dial 
readings,  the  calibration  error  is 
insignificant. 

The  innards 

As  often  happens  with  mod- 
ern solid-state  equipment,  the 
inside  of  the  1020  is  mostly  emp- 
ty space.  A  small  2-3/4"-squar© 
circuit  board  occupies  a  front 
corner  of  the  Ten-Tec  cabinet, 
while  the  remainder  of  the  box 
provides  rigid  support  for  the  ex- 
tended whip  and  fat  fingers 
which  must  manipulate  the  con* 
tfols.  Rubber  feet  cushion  the 
cabinet  on  a  desk  oc  radio. 

The  cifcuftry  is  very  straight* 
forward:  Two  series  2 N 5486 
FETs  drive  a  bipolar  2N5179  for 
the  preamplifier  circuitry,  Gain 
is  controlled  by  a  potentfometer 
between  the  second  FET  and 
the  base  input  oF  the  output 
transistor. 


A  320-pF  variable  tuning  ca- 
pacitor is  aiternatefy  switched 
between  five  different  indue* 
tances  for  the  bands  of  cover- 
age. 

Our  Test 

The  MFJ-1020  active  antenna 
was  extremely  simple  lo  use. 
There  is  a  natural  inclination  to 
ignore  reading  the  Instructions 
and  just  pfug  it  in  and  use  it.  Re- 
sist the  temptation;  all  owner's 
manuals  contain  something 
worth  reading* 

We  found  that  although  the 
1020  did  raise  the  noise  floor  of 
our  receiver,  signal  strength  rm- 
provement  more  than  com  pen- 
sated  for  the  increased  back* 
ground  hiss. 

The  active  antenna  was  com* 
pared  with  a  135-foot  Windom 
dipole  elevated  some  30  feet 
above  ground.  In  more  than  90% 
of  the  discrete  frequencies  com* 
pared  from  2-30  MHz,  the  MFJ- 
1020  active  antenna  equalled  or 
exceeded  the  reception  on  the 
mammoth  dipole!  And  even  on 
the  remaining  few  percent 
where  the  Windom  provided 
slightly  higher  signal  levels,  sig- 
nals  on  the  1020  were  perfectly 
readable.  At  night,  when  high< 
level  shortwave  signals  can  be  a 
nightmare,  the  1020  consistent- 
ly ootperformed  the  Windom, 
especially  at  the  higher  frequen- 
cies, due  to  excessive  signal 
voltages  at  all  frequencies  com- 
ing from  the  Windom. 

We  found  the  1020  to  be  use- 
ful as  a  preselector  as  well. 
While  modern  communications 
receivers  have  high  i-f  selectivity 
and  rf  sensitivity,  they  are  often 
vulnerable  to  spurious  signals 
resulting  from  front-end  over' 
load-  The  sharp  hrgh-Q  tuning  of 
the  1020  sharply  reduced  strong 
images  from  shortwave  power* 
houses.  Some  juggling  of  the 
1020's  gain  control  and  the  re- 
ceiver's rf  gain  or  attenuator  will 
optimize  the  desired  signal. 

If  you  are  debating  the  possi- 
bility of  improving  your  receiv- 
ing antenna,  you  might  wish  to 
give  serious  consideration  to  an 
effective  active  antenna  like  the 
1020  from  MFJ.  The  MFJ-1020 
active  antenna/preselector/pre* 
amplifier  lists  for  $79.96.  For  in* 
formation,  write  MFJ  Enter- 
prises, PO  Box  494,  Mississippi 
State  MS  39762.  Reader  Service 
number  478, 

Robert  Grove  WA4PYQ 
Brasstown  NC 


NEW  SHU  RE  MODEL  4440 
FIXED'STATION  MICROPHONE 

Serious  amateur  radio  opera* 
tors,  who  have  long  regarded 
the  Shure  Model  444  as  the 
''standard"  among  fixed-station 
microphones,  now  have  a  new 
candidate  upon  which  they  may 
bestow  the  title. 

It  is  the  new  Shure  Model 
444D,  which  retains  all  the  per- 
formance characteristics  that 
made  the  Model  444  popular, 
but  also  offers  added  features 
amateurs  will  find  especially  ap- 
pealing. 

For  one,  the  Model  444D  has  a 
new  impedance  selector  switch 
located  on  the  bottom  of  the 
base,  which  allows  selecting  ei- 
ther high  or  low  impedance  op- 
eration, 

A  second  easyto-use  slide 
switch  is  provided  for  switching 
between  normat  or  VOX  opera- 
tion. These  new  convenience 
features  join  the  unit's  easy-to- 
use,  momentary  or  locking, 
push-to-talk  switch  bar,  which 


actuates  the  microphone  and  an 
external  relay  or  control  circuit 
with  fingertip  action. 

Other  added  features  of  the 
Model  444D  are  a  coiled  cable, 
ihe  availability  of  a  free,  person- 
alized nameplate  imprinted  with 
an  amateur's  station  call  letters, 
and  a  new  wiring  guide  with  in- 
structions for  wiring  the  micro- 
phone to  major  brands  of  ham 
equipment. 

Field-proven  features  re* 
tained  in  the  design  of  the  new 
Model  444D  include  a  rugged, 
Controlled  Magnetic^  micro- 
phone element,  speech  re- 
sponse tailored  for  maximum  in- 
telligibility, height  adjustment 
for  operator  comfort,  and  a 
tough,  Armo-Dur^  case  that  is 
Impervious  to  rust  and  deterio- 
ration. 

For  more  information,  write: 
Shure  Brothers^  inc.^  222  Hartrey 
Avenue,  Evanston  tL  60204. 
Reader  Service  number  480, 

NEW  1981  AMATEUR 
RADIO  THEORY  REVIEW 

Micro-80  Incorporated,  a  cas- 


Shure's  Model  444 D  fixed-station  microphone. 
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sette  and  computer  software 
manufacturer,  has  designed  an 
excellent  computerized  Ama- 
teur  Radio  Ttieory  Review  for 
each  operator  class.  The  entire 
program  package  for  each  li- 
cense class  consists  of  over 
95,000  bytes.  It  is  split  up  in  12 
"byte-size"  pieces  so  it  will  load 
into  the  TRS-80  Level  II  (16K) 
computer  system,  the  only  sys- 
tem for  which  it  has  been  de^ 
veloped. 

The  first  portion  of  each  pro- 
gram is  an  Introduction  to 
Micro-80  Incorporated,  telling 
the  purchaser  more  about  the 
firm,  where  it  is  located,  who  the 
owners  are,  and  what  their  goals 
appear  to  be. 

The  second  part  of  the  pro- 
gram is  a  table  of  contents  and  a 
brief  outline  telling  you  what  to 
expect  from  the  progam  and 
how  to  use  it.  All  instructions 
are  placed  in  the  program  itself. 
It  was  felt  that  instruction  book- 
lets which  accompany  most 
software  programs  usually  get 
thrown  out  with  the  newspaper 
when  it's  clean-up  time. 

Each  course  covers  10  gener- 
al subjects: 

Part  1        Rutes  and  Regula- 
tions 


Part  2        Signals  and  Emis- 
sions 

Part  3       Bectrical  Princi- 
ples I 

Part  4       Electrical  Princi- 
ples II 

Part  5        Circuit  Compo- 
nents 

Part  6        Practical  Circuits 

Part  7       Operating  Proce- 
dures 

Part  8        Antennas  and 
Feed  lines 

Part  9        Radio  Wave  Prop- 
agation 

Part  10      Amateur  Radio 
Practice 

Once  each  program  is  up  and 
running,  there  is  no  need  to 
utilise  the  ENTER  key  as  the 
INKEY$  function  is  used 
throughout  the  course.  Person- 
ally, ]  have  always  felt  this  par- 
ticular routine  belongs  in  almost 
every  program  for  the  conve- 
nience of  operation. 

Since  this  course  was  de* 
signed  to  simulate  the  actual 
FCC  exam,  you  are  cautioned  to 
read  all  questions  and  answers 
very  closely!  Quite  a  few  of  the 
questions  are  just  plain  tricky; 
the  answers  are  not  much  easi- 
er. Some  are  nearly  right,  but  not 
close  enough,  as  the  instruc- 


tions very  explicitly  tell  you  to 
select  the  'most  correct  an- 
swer" or  it  will  be  counted 
wrong.  All  very  nasty  of  course, 
but  it  keeps  you  on  your  toes 
when  it  comes  time  for  the  ac- 
tual examination. 

If  you  choose  to  cycle  through 
the  program  once  again,  you 
can't  help  but  notice  that  the  for- 
mat has  been  shuffled  each 
time.  This  feature  should  keep 
you  from  memorizing  the  an- 
swer locations  and/or  corre- 
sponding letter. 

3  loaded  all  the  theory  pro- 
grams several  times,  not  orily  to 
get  the  information  for  this  re- 
view, but  to  also  see  how  weil  I 
could  do  the  testl  Absolutely  no 
toad  difficulties  or  drop  outs 
were  encountered  at  alL  I  attrib- 
ute  this  fact  to  the  excellent 
brand  of  tape  utilized.  Micro-SO 
markets  its  own  line  of  profes- 
sional data  cassettes  which  are 
wholesale  priced  and  have  prov- 
en to  be  100%  error-free. 

When  I  first  acquired  the 
course,  I  talked  witli  the  founder 
of  Micro-80,  Bill  Gosney 
WB7BFK.  Bill  is  an  Associate 
Editor  of  73  Magazine  and  an 
avid  contest  and  DX  operator. 
Bill  indicated  that  all  software 
creations  from   Micro-80  were 


the  efforts  of  in-house  program- 
mers as  well  as  associate  pro- 
grammers the  world  over,  I  was 
especially  surprised  to  learn 
that  MicrO'80's  staff  of  in-house 
programmers  consisted  of  at 
least  a  half  dozen  licensed  ama- 
teurs. 1  learned  that  each  study 
package  took  over  6  months  of 
research  and  preparation  to  en- 
sure that  it  is  consistent  with 
the  actual  FCC  examination  be- 
ing administered  at  this  time. 
While  each  course  covers  all 
that  is  needed  to  successfully 
pass  the  FCC  exam,  it  never 
hurts  to  over-prepare.  One 
should  consult  other  study  ma- 
terials such  as  those  found  in 
the  73  Magazine  Radio  Book- 
shop and  through  the  various 
advertisers  in  73. 

According  to  Bill  at  Micro-80, 
his  corporation  will  soon  have  a 
Morse  Code  Training  Course 
that  will  be  useful  to  the  begin- 
ner as  well  as  the  expert.  Addi- 
tional information  about 
Micro-BO  products  and  services 
may  be  obtained  by  writing 
Mlcro-ao  incorporated,  S-2665DF 
North  Busby  Road,  Oak  Harbor 
WA  98277.  Reader  Sen/ice  num- 
ber 477. 

Dave  Fisher  KAdBYS 
Bettendorf  1A 


HAM  HELP 


I  would  like  to  get  in  touch      SSB  squelch  mod  to  the  IC-211. 
with  anyone  who  has  made  the      This    modification    was   de 


scribed  in  the  June,  1980,  Issue 
on  p.  69. 1  completed  the  two  wir- 
ing changes  shown  in  thearticie 
and  could  not  detect  any 
change  in  the  operation  of  the 
radio.  Helpl 

Robert  Parker 

1226  May  Street 

Shelton  WA  98584 


I  need  help  finding  informa- 
tion to  connect  an  IBM  Selectric 
typewriter  to  a  Radio  Shack  64K 
computer.  This  witi  include  the 
interface  and  mechanical  con- 
nections to  the  typewriter, 

Irwin  M.  Schmuckler 

Box  244 

Graterford  PA  19420 


thb  publication 
is  Qvoiloble  in 
microfofm 


University  Microfilms  International 


300  North  Zee  b  Road 

Dept.  P,R, 

Ann  Arbor,  Ml  48106 

U.S.A. 


ia  Bedford  Row 
Dept.  PR. 
London,  WC1R4EJ 
England 


SYNTHESIZED 

SIGNAL  GENBIATOR 


•Covers  100  to  179.999  MHz  in  1  kH?  steps  with 
ttiumb-w'heel  dial  *  Accuracy  .00001%  ai  all  fre- 
quencies •  Internal  Erequency  modu]aEion  from  0  lo 
over  100  kHz  at  a  i  kHz  rate  •  Spurs  and  nocse  at 
least  60c] B  below  carrier  •  Rf  Qytput  adjLJSta&Ee  from 
50  to  500mv  across  50  ohms  •  Op&rates  on  12vcic 
iy:  1/2  anrip  •  Price  $299.95  plus  shipptng. 

In  stDcK  for  ImrBediate  shipping.  Overnighl 
delivery  available  at  extra  cost.  Phone.  [212) 
468-2720.  ^3^^ 

VANGUARD  LABS 

19S-23  Jamacia  Ave.  Hollis,  NY  11423 


Scanners 


BEARCAT      1 

REGENCY 

2\on. 

S229 

Ra04                      S  69 

300 

360 

R106                       105 

220 

29Q 

MlOO                   209 

250 

290 

M400                     279 

T/S4.6 

129 

N  J.  J^ESIDfNTS 

160 

199 

ADD  5%  SALES  TAX 

NO  COn*s.  CHECKS,  MONEY  ORDEFtS  VtSA  OR 
MASTERCHARGE  A  RE  ACCEPT  A  BLE.  A  DD  S3.50 
EACH  iTEM  FOR  ShiPPfNG  AND  HANDLING. 


PAUL  DAVIS  ELECTRONICS 

PEDDLERS  VILLAGE 

MANASQUAN,  NJ  08736 


TEL:  201  223-9298  WEEKENDS 
2)01  493-^511  EVE'S 


198     73  Magazine  •  November,  1980 


CONTESTS 


from  page  16 

aand  *'tPA,"  2-letter  slate  abbre- 
vtation,  RS(T),  and  serial  num- 
ber. 
FRBQUENCtES: 

CW  — 3575,  7025,  14075, 
21075.28075. 

SSB— 3650,  3775-3800  <Euro^ 
pean   DX),  7075,   14295,  21295, 
28650. 
SCORING: 

Every  completed  QSO  counts 
2  points  on  80  and  40  meters,  8 
points  if  DX  on  80  or  40  meters, 
and  4  points  for  all  contacts  on 
20/15/10  meters.  The  muitiplier 
is  the  total  number  of  I  PA  coun- 
tries and  states  worked  per 
band. 

For  )PA  members  only,  an  IPA 
country  and  each  US  IPA  state 
will  be  counted  for  multiplier 
and  QSO  only  if  an  I  PA  station  in 
that  country/state  has  been 
worked.  QSOs  with  DXCC  coun- 
tries or  US  states  which  are  not 
listed  in  the  IPARC  membership 
list  count  only  1  point  and  do  not 
count  as  a  mLiltiplier. 
ENTRIES  &  AWARDS: 

Each  IPA  member,  non-mem- 
ber, and  SWL  with  the  highest 
score  will  receive  a  certificate 
and  will  be  honored  in  the  Award 
Chronicie  of  the  International 
Police  Association  Radio  Club. 
Entries  must  be  postmarked  no 
ialer  than  December  31st  and 
sgnt  to:  IPARC  Secretary, 
Richard  A.  Ridley  G3UTX/G4I  PA, 
23  Greenacre,  Wortebury, 
Weston-Sup-Mare,  eS22-9SL, 
Great  Britain. 

For  US  hams,  contest  logs 
along  with  SHA  rules,  IPARC 
world  membership  list,  and  SUA 
application  sheets  are  available 
from:  Vince  Gambino  WB4QJO, 
7606  Kingsbury  Road,  Alexan- 
dria VA  22310.  Please  include  a 
large  envelope  with  $.28 
postage. 

EUROPEAN  DX  CONTEST 

— RTTY 

Starts:  0000  GMT  November  B 

Ends:  2400  GMT  November  B 

Sponsored  by  the  Deutscher 
Amateur  Radio  Club  (DARC). 
Only  36  hours  of  operation  out 
of  the  48-hoyr  period  are  permit- 
ted for  single-operator  stations. 
The  12  hours  of  non-operation 
may  be  taken  in  one,  but  not 


more  than  three  periods  at  any 
time  during  the  contest.  Operat- 
ing classes  Include  single  op- 
erator, all  band,  and  multi-op- 
erator, single  transmitter.  Multi- 
operator,  single-transmitter  sta- 
tions are  only  allowed  to  change 
band  one  time  within  a  IB-min- 
ute period,  except  for  making  a 
new  multiplier.  Use  atl  amateur 
bands  from  3.5  through  28  MHz. 
A  contest  QSO  can  be  estab- 
lished between  all  continents 
and  also  one's  own  continent. 
Each  station  can  be  worked  only 
once  per  band. 

EXCHANGE: 

Exchange  the  usual  six-digit 
number  consisting  of  RST  and 
progressive  QSO  number  start- 
ing with  001. 

SCORtNG: 

Each  QSO  counts  1  point. 
Each  QTC  (given  or  received) 
counts  1  point.  Multipliers  will 
be  counted  according  to  the 
European  and  ARRL  countries 
list.  The  multiplier  on  3.5  MHz 
may  be  multiplied  by  4,  on  7  MHz 
by  3,  and  on  14  through  28  MHz 
by  2.  The  final  score  is  the  total 
QSO  points  plus  QTC  points 
multiplied  by  the  sum  total 
multipliers. 

QTC  TRAFFIC: 

Additional  point  credit  can  be 
realized  by  making  use  of  the 
QTC  traffic  feature.  A  QTC  is  a 
report  of  a  confirmed  QSO  that 
has  taken  place  earlier  in  the 
contest  and  later  sent  back  to 
another  station,  the  general 
idea  being  that  after  a  number  of 
stations  have  been  worked,  a 
list  of  these  stations  can  be  re- 
ported back  during  a  QSO  with 
another  station.  An  additional  1 
point  credit  can  be  claimed  for 
each  station  reported. 

A  QTC  contains  the  time,  call, 
and  QSO  number  of  the  station 
being  reported,  i.e.,  1300/ 
DA1AA/134.  This  means  that  at 
1300  GMT  you  worked  DA1AA 
and  received  number  134.  A 
QSO  can  be  reported  only  once 
and  not  back  to  the  originating 
station.  Only  10  QTCs  to  a  sta- 
tion are  permitted.  You  may 
work  the  same  station  several 
times  to  complete  this  quota, 
but  only  the  original  contact  has 
QSO  point  value.  Keep  a  uniform 
list  of  QTCs  sent.  QTC  3/7  indi- 


cates that  this  is  the  3rd  series 
of  QTCs  sent  and  that  7  QSOs 
are  reported. 
AWARDS: 

Certificates  to  the  highest 
scorer  in  each  classification  in 
each  country,  reasonable  score 
provided.  Continental  leaders 
will  be  honored  with  plaques. 
Certificates  will  also  be  given 
stations  with  at  least  half  the 
score  of  the  continental  leader 
or  with  at  least  250,000  points. 
The  minimum  requirements  for 
a  certificate  or  a  trophy  are  100 
QSOs  or  10,000  points. 
ENTRIES: 

Violation  of  the  rules,  un- 
sportsmanlike conduct,  or  tak- 
ing credit  for  excessive  dupli- 
cate contacts  will  be  deemed 
sufficient  cause  for  disqualifi- 
cation. The  decisions  of  the 
Contest  Committee  are  final.  It 
is  suggested  that  the  log  sheets 
of  the  DARC  or  equivalent  be 
used.  Send  a  large  SASE  to  get 
the  wanted  number  of  logs  and 
summary  sheets  {40  QSOs  or 
QTCs  per  sheet).  SWLs  apply 
the  rules  accordingly.  Entries 
should  be  sent  no  later  than 
December  15th.  North  American 
residents  may  send  their  appli- 
cations and  logs  to:  Hartwin  E. 
Weiss  W30G,  PO  Box  440,  Hali- 
fax PA  17032  USA. 
EUROPEAN  COUNTRY  LIST: 

C31,  CT1,  CT2,  DU  DM,  EA, 
EA6,  El,  F,  FC,  G,  GC  Guer,  GC 
Jer,  GD,  Gl,  GM,  GM  Shetland, 
GW,  HA,  HB9,  HBO,  HV,  I,  IS,  IT, 
JW  Bear,  JW,  JX,  LA,  U,  LZ,  Ml, 
0£,  OH,  OHO,  OJ0,  OK,  ON,  OY, 
OZ,  PA,  SM,  S,  SV,  SV  Crete,  SV 
Rhodes,  SV  Athos,  TA1,  UA1346, 
UA2,  UB5,  UC2,  UNI,  U05,  UP2, 
UQ2,  UR2,  UA  Franz  Josef  Land, 
YO,  YU,ZA.  AB2.  3A,  4U1,9H1. 

INTERNATIONAL  OK  DX 

CONTEST 

Starts:  0000  GMT  November  9 

End$:  2400  GMT  November  9 

Participating  stations  work 
stations  of  other  countries  ac- 
cording to  the  official  DXCC 
country  list.  Contacts  between 
stations  of  the  same  country 
count  for  multipliers,  but  have 
no  QSO  point  value.  Each  sta- 
tion may  be  worked  once  on 
each  band.  Use  all  bands,  160 
through  10  meters,  on  phone  or 
CW,  Cross-band  or  cross  mode 
contacts  are  not  valid.  Operat- 
ing categories  include:  A— sin- 
gle operator,  all  bands;  B— sin- 
gle operator,  one  band;  C— 
multi-operator,  all  bands.  Any 
stations  operated  by  a  single 
person   obtaining   assistance, 


such  as  in  keeping  the  log,  moni- 
toring other  bands,  tuning  the 
transmitter,  etc.,  is  considered  a 
multi-operator  station.  Ctub  sta- 
tions may  work  in  category  C 
(multi-op)  only. 
EXCHANGE: 

RS{T)  and  2-digit  number  indi- 
cating the  ITU  zone.  Please  note 
the  ITU  zones  are  quite  different 
from  the  ARRL  zones  1  For  a  list 
and  map  of  the  ITU  zones,  send 
2  IRCs  to  the  entry  address  list- 
ed below. 
SCORING: 

Each  QSO  counts  one  point, 
or  3  points  if  witli  an  OK  station. 
Final  score  is  QSO  points  times 
the  total  number  of  ITU  zones 
worked  on  each  band. 
ENTRIES: 

A  separate  log  must  be  kept 
for  each  band  and  must  contain 
the  full  data.  The  log  must  con- 
tain in  its  heading  the  category 
of  the  station  (A.BrC),  name, 
callsign,  address,  and  band(s) 
used.  Also  show  the  total  num- 
ber of  contacts,  QSO  points, 
multipliers,  and  total  score. 
Each  log  must  be  accompanied 
by  the  following  declaration:  "I 
hereby  state  that  my  station 
was  operated  in  accordance 
with  the  rules  of  the  contest  as 
well  as  all  regulations  estab- 
lished for  amateur  radio  in  my 
country,  and  that  my  report  is 
correct  and  true  to  the  best  of 
my  belief." 

A  certificate  will  be  awarded 
to  the  top-scoring  operators  in 
each  country  and  each  cate* 
gory.  The  "100  OK"  Award  may 
be  Issued  to  stations  for  con- 
tests with  100  OK  stations,  and 
the  '^S  6  S"  Award  or  endorse- 
ments for  individual  bands  may 
be  issued  to  a  station  for  con- 
tacts with  all  continents.  Both 
awards  will  be  issued  upon  a 
written  application  in  the  log 
and  no  QSLs  are  required.  Logs 
must  be  postmarked  no  later 
than  December  31  st  and  sent  to: 
The  Central  Radio  Club,  PO  Box 
69,  113  27  Praha  1,  Czechoslo- 
vakia. 

DARC  CORONA  1 0-METER 
RTTY  CONTEST 
Contest  Period;  1100  to 
1700  GMT  November  15 
This  is  the  last  of  four  tests 
during  the  year  sponsored  by 
the  DARC  eV  to  promote  RTTY 
activity  on  the  10-meter  band. 
Use  the  recommended  portions 
of  the  10-meter  band. 
EXCHANGE: 

RST,  QSO  number,  and  name. 
SCORiNG: 
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Each  station  can  be  contact- 
ed only  once.  Each  completed 
2-way  RTTY  QSO  is  worth  1 
potf>t.  Multipliers  include  the 
WAE  and  DXCC  lists  and  each 
districl  in  W/K,  VeVO,  and  VK, 
Also  count  each  different  prefix 


as  a  multiplier.  The  f  inai  score  is 
the  total  number  of  QSOs  times 
the  total  muitiplier, 
AWARDS: 

Plaques  will  be  awarded  to 
the  leading  stations  in  each 
class  with  a  reasonable  score 


present.  Operating  classes  in- 
clude: Class  A  for  single  or 
multi-op,  and  Class  B  for  SWLs. 
ENTRIES: 

Logs  must  contain  name,  call, 
and  Full  address  of  participant 
Also  show  class,  times  m  GUT, 


exchange,  and  final  score. 
SWLs  apply  the  rules  according- 
ly. Logs  must  be  received  within 
30  days  after  the  test^  Send  all 
entries  to:  Klaus  K.  Zielskl 
DF7FB,   PO   Box   1147,   D-6455 

Erlensee,  West  Germany. 


FCC 


FCC  BEGINS  PHASE  II  OF 
FEE  REFUND  PROGRAM 

Millions  of  Americans  are  elK 

gibie  to  apply  for  approximately 
$31  million  in  fees  to  be  refund- 
ed by  the  Federal  Communica- 
tions Commission  under  Phase 
II  of  its  refund  program,  accord- 
ing to  an  annoancement  by  the 
Commission. 

Individuals  who  paid  to  the 
Commission  fees  of  more  than 
$4  but  S20  and  (ess  between 
August  1, 1970,  and  February  28, 


1975,  may  be  eligibJe  for  a  par- 
tial refund. 

However,  the  Commission 
emphasized  that  the  CB  (Citi- 
zens Band)  licenses  that  cost 
S4— granted  March  1,  1975,  or 
later— do  not  qualify  for  a  re- 
fund. 

Since  June  1979 — under 
Phase  1  of  this  program— the 
FCC  has  refunded  more  than 
$49  mitlton  in  fees  collected 
from  broadcasters,  common 
carriers,  electronic  equipment 
manufacturers,  aviation  and 


marine  radio  users,  and  certain 
amateurs. 

Fees  to  be  refunded  m  Phase 
II  include  those  collected  for 
amateur  radio,  aviation  radio, 
land  mobile,  maritime  radio  mi* 
crowave  and  CATV  systems,  re- 
stricted radio  telephone  per- 
mits, type  certification  requests 
for  equipment  operating  under 
Part  18  of  the  Commission's 
rules,  and  cable  television  notifi- 
cations under  Section  74.1105. 

The  refund  program  was  de- 
veloped fn  response  to  four  deci- 
sions by  the  U.S,  Court  of  Ap- 
peals  lor  the  District  of  Colum- 
bia Circuit  in  December,  1976. 
The  court  held  that  fees  collect- 
ed by  the  FCC  between  August 
1,  1970,  and  December  31,  1976, 
were  not  valid.  The  FCC  was 


directed  to  recalculate  those 
fees  and  make  refunds. 

To  request  a  refund  under 
Pt^ase  11,  licensees  must  obtain 
a  copy  of  the  Fee  Refund  Pro* 
gram  request  form  and  inslruc- 
tions  (Phase  11).  It  is  available  at 
FCC  Field  Offices  or  by  mail 
from  the  FCC  Refund  Program 
Office,  PO  Box  19209,  Washing^ 
ton  DC  20036. 

Licensees  should  be  certain 
they  are  due  refunds  before  fil* 
ing  for  them.  Compiete  informa- 
tion is  contained  in  the  request 
form  and  instructions. 

For  specific  details  at>out  the 
fee  refund  program,  licensees 
may  call  the  toll-free  number: 
800-424-2901 .  This  number  is  not 
to  be  used  for  other  FCC  busi^ 
ness  or  complaints. 


REVIEW 


Vertical  UsBrs:  Novice  to  EMtra 
by  Charles  *'Doc"  Schwartzbard 

AF2Y 

Danrick  Enterprises,  Clifton  NJ 

*'What  actual  advantage,  if 
any,  does  height  above  ground 
of  a  vertical  play  in  working  DX? 
Can  rf  obstacles  be  overcome  to 
allow  success  with  a  vertical  un- 
der crowded  city  conditions? 
Can  a  tow  ground^plane  installa- 
tion with  a  few  radtals  surpass  a 
grounded  installation  using 
twice  as  many  radiats?*'  It  is 


these  kind  of  questions  that 
AF2yVs  book,  Vertical  Users: 
Novice  to  Extra,  tries  to  answer. 

You  won't  find  impedance 
charts  or  directional  plots  In  this 
thin  35-page  volume.  The  author 
presents  the  results  of  the  hun- 
dreds of  on-the-air  tests  for  you 
to  analyze  and  then  decide  what 
kind  of  vertical  setup  is  best, 
"Ooc"  AF2Y  makes  no  claim 
that  his  methods  or  results  are 
scientific,  instead,  he  bases  his 
conclusions  on  the  comparative 


signal  reports  given  by  opera^ 
tors  on  the  other  end  of  a  QSO. 
Vertical  Users:  Novice  to  Extrs 
contains  three  separate  reports. 
One  compares  the  performance 
of  roof-mounted  verticals  versus 
a  ground-mounted  vertical  with 
and  without  radials  as  well  as  a 
pole-mounted  Hustler  5BTV 
with  radials.  A  second  study 
looks  at  the  differences  be- 
tween two  ground-mounted  ver- 
ticals, one  with  radials,  the  other 
without.  The  final  report  com- 
pares pole-  versus  ground- 
mounted  verticals. 

Each  set  of  conclusions  Is 
based  on  at  least  100  OSOs,  and 
every  band,  80  through  10 
meters,  is  covered^  Don't  forget 
that  the  data  is  based  on  anten- 


nas at  one  particular  tocatbn 
and  you  may  or  may  not  be  able 
to  apply  the  findings  to  your  re- 
quirements. The  results,  In 
some  cases,  are  startUng  and 
there  Is  no  way  to  generalize 
them  lor  all  bands  and  dis- 
tances* 

It  wouldn't  be  fair  tor  this  re* 
view  to  divulge  the  conclusions 
reached  in  Vertical  Users:  Nov- 
ice to  Extra^  Suffice  It  to  say  that 
a  trap  vertical  needn't  always 
have  the  reputation  of  being  a 
compromise  antenna.  Vertical 
Users:  Novice  to  Extra  is  avail- 
able for  $3.95  from  more  than  20 
dealers  nationwide  or  from  Dan- 
rick Enterprises,  213  Dayton 
Ave.,  Clifton  N J  07011. 

Tim  Daniel  NeRK 
Terre  Haute  IN 


HAM  HELP 


I  am  looking  for  a  power  sup- 
ply transformer  for  a  Globe  King 
transmitter,  model  500-A, 

R.  Keys  W6DDF 

1525  Roslyn  Stre€t 

Denver  CO  80220 


schematic  of  the  external  wiring 
to  a  Texas  Instruments  TMS 
1952  clock  chip. 

Rex  D.  Taulkva  KA3FTNM 

3413  Covington  Drive 

Augusta  GA  30904 


rtg.  I  also  need  a  schematic  or 
manual  for  an  ANMRT-13  trans- 
mitter, 

B.  Carting  AF4K 

5131  Raywood  Lane 

Nashville  IN  37211 

(615>331*8461 

Thanks  to  all  those  who  sent 
copies  of  the  Handbook  article  I 
needed  to  rebut  Id  the  ''5  Band  50 
Walter"  I  first  built  long  ago. 

BUI  Graham  N8BNK 
Paris  KY 


I  am  trying  to  convert  a  clock  |  need  an  antenna  changeover         I  have  a  Flexowrite  paper  tape 

to  24-hour  format  and  need  a      relayforaG.  Epre-ProgressFM      recorder  and  reproducer  Model 


FL  which  I  would  like  to  use  for 
RTTY  with  my  TRS*80.  If  anyone 
can  give  me  information  at>out 
how  I  sfiould  Interlace  this  unit,  I 
would  tie  very  pleased. 

Bro.  Nicholas  Lorson  W83H0J 

St  Anthony  on-Hudson 

Rensselaer  NY  12t44 

Wanted:  Diagram  or  mstruc- 
tion  tK>ok  for  a  Premier  Signal 
Generator  You  find  it.  Til  copy 
it! 

Louis  Albizati 

8312  SE  Skylark  Ave, 

Hobe  Sound  FL  33455 
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INTEGRATED  CIRCUITS 


^60  P.O.  Bm  4430M 

Santa  Clara,  CA  95054 

Will  calls:  Z322  Walsh  Ave. 

(4D3)  988-1640 

Same  days  hi  pnient  First  \m  parts  only.  Factory  letted, 
Guaranteed  frioney  back   Ouallly  |C"$  and  other  com po- 
rents  at  factory  prJces.. 
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CDiinlar  Kit  137 .9i 

30  MFLr  FraqocnCr 

CDiurlif  Hir  UJ.n 

1l1JINSF{}nM£AS 

GV  300  mg  a.E5 

12  VairJQC- mE  iranalijfnipr  1  35 
l2.fiV(n  803  rtu  3.7i 

1 21V  ssa  nu  wau  P'luD  S95 

i2vcrr  za)  mj  rtKiiphjg     3.5a 

24V  CT  4m  rr*  3.95 

iOV  !-?  Jrrip  wal  plup  4.^5 

i?V  &  arnp  ^3.95 

1^°  ^^  ini  Mail  plug.  'f.^Sr 

tSfV  1  a^pwj*  piuD  e.511 

ia>i5  VAC  6i'm  VA  «all  ffHi^  ^^i 


^^ 


:.^T'^  ■ 


HOSiMt^onv  nAN 

S10M  ?,g5 

510-M  .05 

J10JAL-4  I.U 
2ie2^N3L  1.M 
21D4A-4  4.'95 

f10-7g-4  3.75 

flMi  3.7^ 

?117-?  3.35 

an4L300ni6.75 
.!114L-*yins5.95 


PftDH 

t702A 

2bi3B  UDDdr 
27« 

r7'eintfl 

&2n#l^al 

273? 

£7sa 

374  U 

374& 

3748.  a 

«7i&^ 

N9;!ii23 

N3SS12S 

N02&12& 

Na££^i^9 

NB2&13t 

NBJJ13& 

N8£&l3:r 

01*8577 

1223 


4.95 

ea£d4  7 

.7.7* 

la.cHi 

33  00 

reooD 

B5O0 
22.50 

eo.oo 

60.00- 
tt.OO 
?.95 
^..50 
175 
B.S41 
B^ 
9  74 
0.75 
350 
?.B0 


HIvMS^PIgdlLfDmid- 
llPilvr  74.41 

StBVHVleli  Kle         ».» 
Atftv  Ctpvh;  Kll        17.93 

eiiiiiici*^ui    14. as 
(iaE.L i^OMS;<  tarn 

HldlllAailC  139  DU 

lRli«lirhii#     S15  0O 

iRESISTOflS  'h  wall:  b".. 
iO  phT  Lype  .03 
t    2&  pm  typa  025 
idO  (Hriypc  1)55 

i(K0  D*i  tyjJB  0i2 
350  piK^isack 
5  mr  lyp*  6  75 

■■7  Ywfli  S^  pf  r  Jyp*  <)5 

Til*tti#fg  TimilBil 
Mniltl  912       tB45  BO 
Mijt^  9!2fl       194  5  OO 

flny  BnltlipHlmiiDtBfi  HJI 


QmfUY  LEDS 
btAN  1  CA 

MAN3  £C 

MAN72,'7J  G*CA 

01704  CC 

OL707.'&L7D7n  CA 
DI.7J7T2H  CJIi.Ce 
!>L?47'?5fl  OvCC 
D1730  CC 

|^-I:'3t9  CC 

fMi5G.3-51fl      CC^CA 

1  dipll  Rlnhtitr 
4  d'Qll  BllCOl!: 

OSa  rijuresaiiil 
DC  10  FiuvaEH'il 
10  digil  C-^play 
7520  tliUMt  |ilHnacali£ 
T|L5li  Hex 
MflNSWa  CC 

f*ft4!4&10  CA 

WW,II4710  CA 

UU4B041]  DC 

U:A»E7ia  CA 

WAAIB740  CC 

MAlDffiA 

HAlOKE 

WftlDxlA 

i8iP3  iFaflrfatmBr 

MAlBt2A  Tfinslsrmai 


270  2.93 
1^    .^a 

30O  10S 

.SeO  1,25 

^DO  I. Da 

500  P90 

600  1.^3 

soo  ■•  as 

357  TO 
500  I  ^3 
500  90 
^0  2.20 


ISR  CHiniriCitIrr  S39.i& 

S/Jlm  "mpLwr  i>^n!<i«  unr^rflu  irjnii- 
HllH'  IVii  f'Ott  B^   l^gtTMAn::  liu  lOffl-fjur 


PROM  Eraser 

assembled.  25  PROM  capacity  S37.50 
(with  tiiner  569.50).  6  PROM  capacity  OSHA^ 
Ul  vefE^ion  $64.^  (with  timer  $94,511). 

Z@0  MicrocompEiter 

16  bi\  l.-'Q.  2  MHz  dock.  2K  RAM,  J^OM  Bread- 
&oard  space.  Excellent  for  control.  Bare  Btjard 
$2a.50.  Full  Kit  $39.00.  Monitor  SZO-Dtt.  Power 
Supply  Kit  S55.DD.  Tiny  Basic  S30.00 

S-100  Computer  Boards 

BK  Static  Godhoul  Econo  IIA  Kit  14 5. DO 
1 6K  Static  Godbout  Econo  XIV  Kit  285.00 
24K  Static Godbout  Econa  VJIA'24  Kit  435.00 
32K  Static  Godbout  Econo  X-32  Kit  575.00 
16K  Dynamic  RAM  Kit  199.00 

32K  Dynamic  RAM  Kit  310.00 

64K  Dynamic  RAM  Kit  470.00 

Video  Interlace  Kit  $135,00 

80 IC  Update  Master  Manual  S55.00 

Comp.  [C  data  selector,  2700  pQ,  master  reter&nce 
guide.  Over  51 ,000  cross  references.  Free  update 
sfiftfice  through  19^0.  Domestic  pc-jia^ge  $3,.  50, 

Modein  Kit  SGO.OO 

State  of  the  art,  orig. ,  answer.  No  turring  neces- 
sary. 103  compatible  300  baud.  Inexpensive 

acoustic  coupler  plans  if^cluded. 

LRC  7000  +  Printer  $3a9. 00 

40.^0  column  dot  matris  impact,  std.  paper. 
Interface  all  personal  computers . 

64;40y32v20versJor  S405.00.  Optional  cables 
avaitabre. 

LRC  7000  prlnte?  Infterface  calile  for  Super  Elf 
with  ^ollware  £26.00 


NICad  Battery  Fj^er  Charger  Kit 

Opens  shorted  cells  that  won't  hold  a  charge 
and  then  charges  ttiem  up,  all  in  one  kit  w.''fijfl 
parts  and  instructions,  S7.Z5 

Rockwell  AIM  65  Computer 

6502  based  single  board  with  fuJI  ^Cll  keyhoanJ 
and  20  column  thennal  printer.  20  char,  alphanu- 
meric display.  ROM  monitor,  fully  expandable. 
S375.00.  4K  version  5450.00.  4K  Assembler 
$85.00  BK  Basic  fnterpret^r  S10D.00 

Spfinial  small  power  supply  tor  AtM6&assem.  m 
frame  $54.00.  Campiete  AtM65  in  thin  briefcase 
wittf  pciA^er  suppiy  (499.00.  Molded  pla;SLic 
anclDSune  to  fit  both  AIM65  and  power  sjppiy 
$47.50.  Special  Package  Price:  4K  AIM,  8K  Basic, 
powsr  suppfy,  cabinet  $599.00 

A(M:65/KIM.-VIM/SLjper  Eif  44  pin  expansiory 
board;  3  female  and  1  male  bus.  floard  plus  3 
connectors  S22,95. 

60  Hz  Crystal  Time  Base  Kit  $4.40 

Converts  digitai  cJocks  from  AC  line  frequency 
to  crystal  time  base.  Outstanding  accuracy. 

Video  Modulator  Kit  $8.95 

Conver;  TV  set  into  5  high  quality  monitor  w/o 
affecting  usage  Comp  Idt  w/fulj  instruc. 

Multi-volt  Computer  Power  Supply 

8v  Samp.  ±IBv  .5  amp,  5v  1.5  amp.  -5v 
,5  amp,  I2v  .5  amp,  -I2v  option.  ±5v,  :i:l2v 
are  reguEated.  Basic  Kit  129.95.  Kit  with  chassis 
and  al  I  hard  ware  S43. 95.  Add  $4, 00  shipping.  Kit 
of  hardware  $14.00.  Woodgrain  case  $10.00. 
SI. 50  shipping. 


wm 


RCA  Cosmac  1602  Super  Elf  CDmputer  $106.95 


Compare  features  before  you  decide  to  buy  any 
other  computer.  Tt^re  is  no  other  computer  on 
the  market  tod^ay  that  has  all  the  desirable  bene- 
fits of  the  Super  Elf  tor  so  little  money.  The  Super 
Elf  is  a  small  single  board  computer  that  do^s 
many  big  things,  ft  is  an  exceflent  computer  for 
training  and  for  learning  programming  with  its 
machine  ianguage  and  yet  it  is  easily  expanded 
with  additional  memory,  Full  Basic.  ASCII 
Keyboards,  video  character  generation,  etc. 

Before  you  buy  another  small  computer,  see  fct  it 
includes  the  ioilowtn-g  features:  ROM  monitor; 
State  and  Mode  displays,,  Single  ste^,  OptiorraS 
adrfress  displays;  Power  Supply;  Audio  Amplifief 
and  Speaker;  Fuily  socltetedfor  all  fC's;  Real  cost 
of  in  warranty  repairs.  Full  documentation. 

The  Super  EH  includes  a  ROW  monitor  tor  pro- 
gram  loading  cditmg  and  executfon  w(th  SINGLE 
STEP  lor  program  debugging  ^hich  is  not  in- 
cluded in  others  at  the  same  price,.  With  SItlGiE 
STEPyou  can  see  the  microprocessor  chip  opera- 
ting witfi  th?  unique  Quest  address  and  data  bus 
displays  belore,  during  and  after  executing  in- 
structions. Also.  CPU  mode  and  instruction  cycle 
are  decoded  and  displayed  on  8  LED  mdicators. 

An  RCA  f  861  video  graphics  chip  allows  you  to 

conn  Bct  to  y 0  u  r  own  TV  wi  th  an  i  n  estpensive  vid  eo 
modufator  to  do  graphics  and  games  There  is  a 
speaker  system  included  for  writing  your  own 
music  or  using  many  music  programs  already 
written.  The  speaker  amplifier  may  also  be  used 
to  drive  relays  for  control  purposes. 


plus  load,  mseU  mn.  wait,  input  memorv  ^ro- 
tetrt.  monrtor  select  and  single  step  Large,  on 
beard  displays  provide  output  and  optional  high 
and  low  address  There  is  a  44  pin  standard 
■Connector  slot  for  PC  cards  and  a  50  pin  connec- 
tor slot  for  the  Quest  Super  Expansion  Board. 
Power  supply  and  sockets  for  a  If  JC's  are  in- 
ciuded  in  the  price  pius  a  detailed  1 27  pg.  instruc- 
tion manual  which  now  includes  over  40  pgs.  of 
Software  info,  including  a  senes  of  lessons  to 
help  get  you  started  and  a  music  program  and 
graphics  target  game.  Many  schools  and  univer- 
sities are  using  the  Super  Elf  as  a  course  of  study. 
OEM^s  use  it  for  training  and  R&D. 

Remember,  other  computers  only  offer  Super  Elf 
features  at  additional  cost  or  not  at  ali.  Compare 
before  you  buy.  Super  Elf  Kit  S10e,95,  HIgfi 
address  option  $8.95,  Low  address  option 
%BM.  Custom  Cabinet  with  M^^  and  Fabelled 
plexiglass  front  panel  $24.95.  All  metai  Ei^pan- 
sion  Cabinet,  painted  and  silk  screened,  wi!h 
room  for  5  5-100  boards  and  power  supply 
$57.IHI.  NiCad  Battery  Memory  Saver  Kit  $6.95, 
All  kits  and  options  also  completely  assembled 
and  tested. 

Questdata.  a  software  publication  for  1802  com- 
puter users  is  available  by  subscription  for 
S12.00  per  12  issues.  Single  issues  31.50.  1$^ 
sues  1-12  bound  SfO.SO. 

Tiny  Basic  Cassette  SI 0,00,  on  ROM  $38.90. 
original  Elf  kit  board  $14.95.  18DZ  software; 
Moews  Video  Graphics  S3- 50.  Games  and  Music 
$3.00,  Chip  8  Interpreter  S5.50. 


A  24  key  HEX  keyboanJ  includes  16  HEX  keys 

Super  Expansion  Board  with  Cassette  Interface  $89.95 


This  is  fruFy  an  astounding  value  I  Tliis  board  hae 
been  designed  to  allow  you  to  decide  how  you 
want  it  optioned.  Ttie  Super  Expansion  Bfiard 
comes  witi  4K  of  low  power  HAM  fully  address- 
able anywhere  in  64K  w^th  built-in  memory  pro- 
tect and  a  cassette  Inteiface.  Provisions  have 
been  made  for  ali  other  options  on  the  same 
board  and  it  fits  neatly  into  the  hardwood  cabinet 
alongside  theSupef  Elf.  The  board  incfudes  slots 
for  up  to  6K  of  EPROM  (2708.  2758,  2716  or  Tl 
2716)  and  is  fully  socketed.  EPftOM  can  be  used 
for  the  monitor  and  Tmy  Basic  or  other  pu rposes. 

A  IK  Super  ROM  Monitor  319.95  is  aval  Fable  as 

an  on  board  option  in  2703  EPfiOM  which  has 
been  preprogrammed  with  a  program  loader.'' 
editor  and  error  checking  multi  file  cassette 
read  .''write  software,  [relocatable  cassette  file] 
another  exclusive  from  Quest.  It  includes  register 
save  and  readout,  block  move  capability  and 
video  graphics  dnver  with  blinking  cursor.  Break 


points  can  be  used  with'  tfie  register  save  feature 
to  isolate  program  bugs  quickly,  then  follow  with 
smgle  step.  If  you  have  the  Super  Expansion 
Board  and  Super  Monitor  the  monitor  is  up  and 
running  at  the  push  ot  a  button. 

Other  on  board  options  in  crude  Parallel  Inpal 
and  Output  Ports  with  full  hand^ake.  They 
alloweasyCDnnechonof  an  ASCil  keyboard  to  the 
input  port,  lis  232  and  20  ma  Current  Lod]i  for 
teletype  or  other  device  are  on  board  and  if  you 
need  more  memory  there  are  two  3^100  slots  for 
static  RAM  or  video  boards.  Afso  a  IK  Super 
Monitor  version  2  with  video  driver  for  full  capa- 
bility display  with  Tiny  Basfc  and  a  video  interface 
board  Parallel  I'D  Ports  $9M,  HS  232  $4^0. 
TVf  20  ma  l/F  St. 95,  S-100  S4.50.  A  50  pifi 
conn^clor  set  with  ribbon  cable  is  available  at 
$15.25  for  easy  connection  between  the  Super 
Elf  and  the  Stip^r  Eipaiislpn  Board, 


Power  Supply  Kft  for  the  complete  system  (see 
Multi-volt  Power  Supfjly ). 

Announcing  Quest  Super  Basic— SfCOfl/D  GENERATION 

A  new  enhanced  version  of  Super  Basic  now      Enhancements  include  increased  speed,  buill- 


avaitabl  e ,  Ou  est  was  the  f  i  rst  com  pa  ny  worldwide 
to  ship  a  full  si?e  Basic  far  1802  Systems.  A 
complete  function  Super  Basic  by  Ron  Cenker 

including  floating  point  capability  with  scientific 
notation  (number  range  ± .  1 7E*J,  32  bit  mteper 
z:2  billion;  multi  dim  arrays,  string  arrays:  string 
manipulation;  cassette  l,.''0;  save  and  load,  basic, 
data  and  machine  language  programs;  and  over 
75  Statements,  functions  and  operations. 


in  provisions  for  Stringy  Floppy,  Floppy  Disc. 
Prfnter  Driver,  t/D.  user  derinable  command 
library  and  stalement  renumbering. 

Easily  adaptable  to  most  1802  systems.  Re- 
quires ifiK  RAM  minimum  for  Basic  and  user 
programs.  Source  lasting  for  both  Serial  and 
Paralfel  I/O  {deluded 

Super  Basic  on  Cassette  $40.00. 


Gremlin  Color  Video  Kit  $69.95 

32  j(  16  afpha'''numenc-s  and  graphics;  up  to  8 
colors  with  6847  chip;  IK  RAM  at  EOOO.  Plugs 
inio  Super  Elf  44  pin  bus.  Ka  high  res.  graphioS. 
On  board  RF  Modulator  Kit  $4.95 


ia02  16K  Dynamic  RAM  Kit  $149  00 

Expandable  to  32K.  Hidden  refresh  w.-'Clo^ks  up  to  4 
MHz  w/no  wail  states.  Addl.  16K  RAM  $63.00 

Super  Elf  44  pin  eKpansion  board;  3  female  and  1 
maSe  bus..  8oard  plus  3  connectors  522.95 
Tiny  Basic  Exl ended  on  Cassette  $15.00 

(addoil  commands  include  Stringy,  Array,  Cas- 
sette I'XI  et{.) 

3-100  4-Slai  Expansion  $  9.95 

Super  Monitor  VIJ  Sourte  Listing        $15.00 


EH  n  Adapter  Kit  $24.95 

Plugs  into  Elf  il  providing  Super  Eft  44  and  50  pin 
plus  S'lOO  bus  expansion.  (With  Super  Ejc- 
pansion].  High  and  low  address  displ^ays,  state 
and  mode  LED's  optional  $18.00. 


Super  Color  S-tOO  Video  Kit  $129.95 

Expandable  to  256  x  192  htgh  resolution  color 
graphics.  6847  with  ail  display  modes  computer 
controlled.  Memory  mapped.  IK  RAM  expanda- 
ble to  6K  S- 1 00  bus  1 802 .  B080 .  8085 ,  Z80  etc 
Edilor  Assembler  $25,00 

[Rei^ires  minimum  of  4K  for  &A  plus  usar 
iDurcel 

1802  Tfny  Basic  Source  listing  $19.00 

SupflF  MottitorVZ. 0/2.1  Source  Listing  $20.00 


TERMS:   $5.00 mio.  order  U.S.  Funds,  Calif  residents  add  8%  tsx. 

SlO.OOmifl.  order  BankAn^erlcard  and  Master  Charge  and  COO,  SI ^00  insurance  oplicnal. 
Shipping  charges  will  be  added  on  charge  cards. 


FREE:  Send  for  your  copy  of  aur  NEW  1980 
QUEST  CATALOG.  Include  48t-  stamp. 


f^  fisaifef  Service— see  page  226 
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Limited  Qty. 
Limit  5  of 
each  type 

per  customer 


RF  POWER  TRANSISTORS 

2N5591    25  W  (5>  13.6  VDC 

to  240  mhz.  minimum 
gain  4.4  db 

6.95 


2IM6081  /MRF221 
t5W@13  6  VDCto240mh2. 

Minimum  gain  6.3  db. 
4.95 


Units  are  marked  with  special  mfgs.  pari  numtjer,  jiowever. 
ali  are  new  and  guaranteed. 


TO-3  P.a  BOARD  HEATSINK 

Perfect  for  power  transistors,  or  309 
and  340K  series  voltage  regulators. 

3/1.10 


Themoloy  HSOlfl 
Black  Ano^dj^ed 


LM395  Hfghi  gain  power  transistor  with  buift  in  current 
iimiting,  power  limiting  and  thermal  overload  making  it 
virtually  impossih^e  to  destroy  with  oyerload.VCEO  = 
36V  IC  =  2A  HFe  3000.  Wlil  drive  directly  off  TTL 
and  CMOS.      1.65 


TRAMSFORMER 

A  good  iransfcririer  for  T^L  I  meat, 

and  s maimer  ccmpuier  syierms. 

P  rimary:  1 1 7 VAC    Sec.#l :  1  SVj^l  A 

S<;d  ff2:  15V(P*TA     Sbc  #3  SV@2A 

Size.  2x3x2  25     Wl   1.5  lbs 

COnS.tnj.Clion:0  pan  Frrnw/Wtflflng;  Wine 

Ordei  BET -0005 
$2.95 


200V  4A  SCR 

Sensitive 
Gate 

7/$1 ,00 

Special  Purchase, 
Order  BES-0025 


i 


THE  PERFECT  TRANSFORMER 

1 17 VAC  primary,  12 VAC  secondary  @  200ma 
Great  for  all  you  CMOS,  or  low  power  TTL 
projects.  PC  board  mount. 

99«  ea.        3/$2,50 

Size.  15^'  Wx  1.25"  D%  1.25"  H 


AY3"fi910  PROGRAMMABLE  SOUND  GENERATOR 

The  AY3-e9lO  is  a  40  pm  uSf  chip  with  three  osciHators,  three 
amplPtLJde  controls,  programmable  noise  generator,  three 
tniKers,  an  envelope  generator,  and  three  D/A  converter^thai 
are  controlled  by  S  BIT  WORDS.  No  externai  pots  or  caps 
required,  Thfs  chip  hooked  to  an  8  bit  microprocessor  chip  Of 
Buss  (8080,  Z60,  WOO  etc.)  can  be  software  conkoJted  to 
produce  almosi  any  sound  it  will  play  three  note  chords,  make 
bangs,  whistles,  strens,  gunshots,  expJosions,  bieets,  whines, 
or  grunts,  in  addition,  it  has  provisions  to  control  irs  own 
memory  chfps  with  two  10  port$.  The  ctiip  requires  +5V  @ 
75nia  and  a  standard  TTL  clock  oscistator,  A  truly  incredibfe 
circuit, 

$14.95  W/Basic  Spec  Sheet  [4  pages) 
60  page  manual  with  S-100  interface  instructions  and 
several  programming  examples,  S3.0D  extra 


OVP-Z  OVER  VOLTAGE  PROTECTOR   6-95 

Provides  cheap  insurance  for  youf  exjper>s[ve  equipment. 
Trip  voltage  is  adjustable  from  3  to  30  vofts.  Overvolta<)e 
instantly  fires  a  25A  SCR  ancJ  shorts  the  output  to  protect 
equipment.  Should  be  used  on  units  that  are  fused.  Di- 
rectiv  compatible  vH/rtii  the  PS- 12  and  PS  14.  All  electron 
ics  supplied.  Drilled  and  plated  PC  board 


ULTRASONIC  RELAY  KtT 

InvisiWe  Beam  Works  Like  A  Photo 
Electric  Eye.  COMPLETE  KIT  .  AHParts^ 
PC  Board.  Use  Up  To  25  Ft.  Apart, 

$21.50 

Optional  entry  delay  and  Alarm  TimeoiJt 
Circuit  vwill  source  or  smk  up  to  200  WA 
OC- 

$3.95 


AUTO/VAN  CLOCK  KIT 


-  12  Hr.  Format 

•  6  Digit  Vi^"  LED  Readouts 

•  Quartz  XTAL  Timebase 

•  Alarm  a  Snooze  Options 

-  Noise  Filtering 

•  Easy  Aasembiy  *12  VDC 
-4  5/8"  k3^-x  1  1/2" 

•  All  Parts! 


$16.95 


%'^^      ZULU  II  CLOCK  KIT 

K-TRA  VALUE:  Ml  ihe  oomp^tinehte  and  higti  quality  ptflted  G-IOPC  Boards 

Sr#  provided 
M-TRA  CAHE  \H  DESIGN:  Easy  Assembly'  l.arrjE?  open  layout 
X-CELLENCE  IN  IDEAS;  &  yP-ars  dI  designed  procHi.;:r5  lot  Jhs  ari-salmjrraclio 

irinrkfil. 
X-CELLENCE    IN    INSTRUCTIONS:   Clear   Step-by-Btep   in^trufrlions   wilH 

OfjHkly  illustrations  and  schematic 
X-TRA  FEATURES;Th{?ro  has  never  been  a  clock  kit  with  SO  many  feafures  —  al 

any  pricel 

•  UnJt  operates  on  cit^.er  12  VAC  or  12  VDC  ...... 

•  On  board  QUARTZ  XTAL  TIME  BASE  of  iiOH2A6'\ine  fr«i  can  he  used 

•  Automatic  BATTERY  BACKUP' 

•  Reads  true  24  HOUR  TIME  flncf  31  DAY  CALENDAR. 

•  Unlqu^NOX"    ClflCUIT  acijvate&r<&adoutswitha?iandc1iip1otlawed  bylh« 
dile  l<ft  4  ^^i^ndG.  Or  lliey  can  be  lurned  an  cDnstantly- 

•  When  used  mobMe  readouts  blank  iwhe  igniit(?n  is  oH. 

■  Special  NOISE  SUPPRESSION  antj  batlQTy  rovafaat  circuits. 

•  Brpghl  1,'g"  LLP'?;  Shaw  hours   ininuio  and  seconds. 


WITH  CALENDAR 
AMD  NOX^"  CIRCUIT 

19.95 

LESS  CASE 

ACCESSORIES 

Cu&IOrtu  High  li^pact 
Molded  Ca&e  with  Huby 
Lens.  Av^llabl^e  In  Eiue  or 
Tan. 

S€.SO 

11?  VAC  to  12  VAC 
Transtormer. 

$1.35 

'9V  Battery  Not  Included 


rr^. 


miss^- 


-*^Vj 


'l    * 


Sound  Effects  Kit    $18.50 

The  SE-01  S  ound  E  llecis  K  H  is  a  c-omp  lets  k  it:  g  1 1  y  ou  need  to  b^j  1 1  cf  gi 
pi'ogfammable  sound  eHf&cls  machirve  except  a  battsrj'  and  speaker 
Our  kit  is  desfgned  io  really  ring  out  Ihe  Tl  76477  Sound  Chip.  Only 
the  SE-01  provides  you  wJth  additional  circuitry  thut  includBs  a 
PULSE  GEtstERATOR.  MUX  OSCILLATOR  and  COMPARITOR  to 
make  rno^e  compie^  sounds  a  snap.  We  help  you  in  buiidie^g  the  kit 
with  a  dear,  easy- lo- follow  constructJon  manual  and  we  show  you 
how  to  ea^  ily  program  I  he  imll .  Ot  h^r  de<ne  rs  wl  H  sell  y  o  u  t  he  ch  I  p  or 
a  "kit"  ot  parts  but  you  are  on  your  own  lo  do  I  he  rnos<  difficuU 
|Mirt.,.make  neat  sounds  I  Wnh  in  ashortSiiTiE  after  yoQ  build  the  SE -01 
you  can  easily  create  Gunshots,  Explosions.  Space  Sounds.,  Sl^firrt 
Trains  a  n  d  mu  eh  mor e.  We  thi  n  k  t  h  e  B  uH  et  S  E-OI  fs  the  be^t  dea  I  o  n 
tri&  markel  but  don't  ask  us.  —  ask  the  15,000  happy  SE-Ol  ownersi 
Complete  Kit  With  Quality  Plated  PC  Board  St 9, 50 

(Less  battery  &  speakar) 
Usflrs  Group  Nol«»;  Includes  addilfonal  prograrnming 
charts  plus  ct^jarierly  upiJates  $5.Q0 

7  WATT  AUQIO  AMP  KIT 
SM^LL  SINGLE  WeRlP  IC  AND  COMPOWEWTS  FIT  ON  AS"  »  3"  PC 
BOAPIO  I  INCLUDED)  FJUNS  ON  t2VDC  SjREAT  FOR  AM  V  PROJECT  THAT 
NEEDS    AN    INEXPEWSIVF   AWIP     LESS   THAN  3"*  THD   @   S  WATTS 
COMPATIBLE.  W'1H?F-0I  SOUND  KIT   tSiSS 


LM304S 

RCA  40430 

LMS67 

CD4D4e 

LMa3Q2 

2SC  1B4» 

MPS  A  20 

TL490 

7812 

7305 

7aMa5 

LM3at1 

2N602S 

IL-1 

LM^SQ 

LM377 

TIP-30 

SCR 

SCH 

LMai7 


DIAC 


PARTS 

(,CA3t)i>6)  Xlslor  Array 
400V  6 A  TRIAC  TO-66     . .  . 

Tone  Decocfer  .       ,   

PLL  CMOS      

Quad  Coiriparaior 
HighFreq  WPN  TO-92  .... 

NPN  General  Purpose    . 

Bar/.Grapti  Drivej!  w/specs 

1 2V  1 A  Regulaior 

5V  1A  ■Reguiiaioi' 

5V  VtA  Reg.  TO-S  [Hse  n)   . 
Temp  Transducer  w/specs 

Tiimar  (C   .--, 

P-U.T.  w/'apecs  . 
Opto  Isolator  w/specs 
2W  Audio  IC  w/specs  .      .  . 
Dual  LM380  w./speca  . .      .  . 

PNP  Power  TO-220 

Sert:SaL»ve  Gate  200V  4A    . .  . 
Sensitive  Gate  eOOV 

4A  RCA 

Variable  Reg.  3^3SV  lA 

w/speos  . . , 

Trigger  diode  tor  triacs  in 
AC  phase  00  ntroE 
operijtion    , =,,,vi-„, _..,,,  , 


.29 


t^^  MUSIC  FOR  YOUR  EARS 

Bullet  s  Electronic  Mufiifi  Machine"  Kit  has  a 
single  29  P(n  Micraproc&ssor  Chip  with  ROM 
thai  has  been  programmed  to  play  the  first  6  to 
10  notes  oi  the  £S  populm  tunes  Nsted  below. 
Each  tune  can  easily  be  addressed  indii  vidua  My 
or  played  sequendally  art  the  push  ot  a  button. 
The3  chime  sequ  en  cesa  re  activated  at  any  time 
by  separate  switch  closures  so  when  used  as  a 
doorbell,  one  door  can  ptay  songs  while  two 
others  will  pt ay  di^fercjni  chimes.  The  unit  has  a 
b  wall  audio  Amp  artd  will  run  on  «i1h«r  12V AC 
or  12VDC.  Optional  117VAC  transformer  is 
iavaHat>]p.  Construction  is  very  simple,  works 
with  any  S  or  16  ohm  speaker,  or  horn  speaker. 
(NoJ  Inducted)  Tunes  can  be  remotely 
programmed  using  a  singie  rotary  switch,  (frol 
in  eluded  J,  if  desired. 


Compl&t*Kit    S16.95 


Trartalormer    S1 .35 

For  Opergtson 
on  117VAC 


CALL   OR    WRITE   TODAY    FOR    Ffl 


CATALOG 


NOG.O.D 

SEND  CHECK.  M.O.,  OR 

CREDIT  CARD  # 

PHONE  ORDERS  ACCEPTED 

ON  VISA/MASTER  CHARGE  ONLY 

{214)  278-3553 


ADD  5%  FOR  SHIPPING 
ORDERS  UNDER  510  ADD 
.75  HANDLING 
TEX   RES.  ADD  5%  TAX 
FOREIGN  ORDERS  (EXCEPT 
CANADA)  ADD  10%  (20%  FOR 
AIRMAIL). 


Turies'  Toreador  *  William  TeH  '  IHalleluJa^ 
Chorus  *  Star  Spangled  Sannef  '  Vankee 
Doodle  *  America,  America  *  Deutschland  L^id 

*  Wedding  March  '  Beethoven's  5th  and  9th  ' 
Hell's  Bells  '  LaVien  En  Rose'  Star  Wars  Theme 

*  ClemenDne  '  Augusline  ''Jingle  Bells  "^  God 
Save  The  Queen  "  Colonel  Bog«y  "  1/1  ar^ei liaise 

*  O  Sole  Mio  *  Sania  Luda  ^  The  End  *  Blue 
Danube  *  Brahms  LuMaby  ^  Westminister  Chlm« 
■  Simple  Chime  ^  Descf^nding  Octave  Chime. 
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STEREO  SOUND  EFFECTS 

How  about  an  S-100  board  that  has  six  Oscillators,  two  Noise  Generators,  six  Amplitude 
Controls,  two  Envelope  Controls,  six  D  to  A  Converters,  four  8  BIT  parallel  l/O's  and  a 

price  so  low  it  should  have  only  a  fraction  of  those  features? 

IT'S  HERE!  THE  S-100  SOUND  COMPUTER  BOARD 


COMPLETE  KIT! 

$84.85 

(With  Data  Manual) 


BLANK  PC  BOARD 
W/DATA 

$31 .00 


Compatable  with  both  2  and  4  mhz  CPU's.  All 
Sockets,  parts  and  hardware  are  included  in 
this  kit.  Both  Basic  and  Assennbly  Language 
programming  examples  are  included. 


HIGH  QUALITY  OOUBLE  SIDED 
GLASS  PC  BOARD 


TOP  QUALITY  EPOXY 

SOLDER  MASK 

BOTH  SIDESI 


2  WATT  AUDIO  OUTPUT 
OR  LOW  LEVEL 


PROTOTVPINQ  AREA 
WITH  ^5V  AND 
GROUND  BUSS 


VARIABLE  ADDRESSING 


PC  BOARD  IS  SILK  SCREENED 
FOR  EASY  PARTS  LOCATION 


GOLD  TABS 


The  S-100  Sound  Board  is  the  ultimate  in  computer  sound  effects.  It  allows  you  under  total  computer 
control  to  generate  an  infinite  number  of  special  sound  effects  ...  all  in  stereo!  Unlike  other  designs  the 
computer  is  not  tied  down  to  JUST  making  sounds  so  that  programs  in  Basic,  Assembly  Language  or  other 
languages  can  be  run  and  tied  to  the  Sound  Board,  Imagine  how  much  more  fun  all  your  game  programs 
would  be  with  realistic  sound  effects!  Want  music?  The  S-100  Sound  Board  wilt  play  chords,  notes  or  beat 
the  drumsl 


SOFTWARE 

SCL^**  is  now  available!  Our  Sound  Command  Language  makes  writing  Sound  Effects  programs  a  snap! 
Allows  you  to  examine/modify  the  sound  chip  registers  and/or  memory.  Will  play  programs  or  read 
programs  stored  in  ROM  library.  Available  on  CP/M*  compatible  diskette  or  2708  or  2716  EPROMS,  Diskette 
$24.95  -  2708  $19.95  -  2716  $29.95.  Diskette  includes  source. 

ANOTHER  GREAT  DEAL! 

We  are  compiling  a  library  of  sounds  to  be  released  soon.  Written  in  SCL"*  they  will  allow  even  greater 

flexibility.  WE  NEED  YOUR  HELP!  Any  sound  effect  submitted  to  us  earns  a  30%  discount  on  the  Library 
ROM's  or  Diskettes.  Sounds  selected  for  inclusion  in  the  library  earn  a  $50.00  merchandise  certificate.  Send 
us  your  sounds! 


Digital  Research  Computers 

^  (OF  TEXAS)  ^ 

P.O.  BOX  401 565  •  GARLAND,  TEXAS  75040  •  (214)  27t-3S38 

'TRADEMARK  OF  DIGITAL  RESEARCH.  NOT  ASSOCIATED  WITH  DrGfTAL  RESEARCH  OF  CALIFORNIA,  THE  SUPPLIERS  OF  CPM  SOFTWARE, 


TERMS:  Add  Sv25  postage  We  pay  balance  Orcters  under  St 5  add  75C 
handling  No  COD  We  accept  Visa  and  MastetCharge  Ten  Res  add  5% 
Tax  Fo^e^g^  orders  (except  Canada)  add  20%  P  &  H  ftO  Day  Money  Back 
Guaraniee  on  all  items  Orders  over  $50.  add  asc  tor  insurance. 


•^373 
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THREE  NEW  RADAR  DETECTOR  BOARDS 

^    #t  -  Includes  3  -  741  op  amps.  1NE555       $  2/1.00 
Timer,  and  l  -  LM31 1 

#2  -  Includes  1  -  NE567  PLL.  tNE555  $  .75  Each  or  3/2.00 

Ttmer.  t  -  5634  Low  Noise  op  amp  for 
high  qualrty  audio.  2  -  741  op  amps* 
and  1  -  76M08  voltage  Regulator:  SV. 
500MA. 

#3  -  Audio  Board  -  Emits  Sonaierf"  S1.25  Each 

Sound  -  4v^  to  15V  with  Volume 

ControL 
Each  of  these  boards  contain  many  other  parts  too  numerous  to 

list 


MICRO  MINI 
TOGGLE  SWITCHES 

6  for  S5  with  hardware 


99fp    :-::i 


EACH 


m* 


It**-' 


l*«> 


l4*  « ■< 


Yicloo-Yolloii 


£:::  Introductory  Offer 


%^^-o 


^••«<* 
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■k    it    ir    ir    it    it    CABLE  TIES  if    *    if    if    it    ii 

MAKE  YOUR  PRO  J  ECTS^'N  EAT  &  TIDY '4"  CABLE  TIES  AT 
A  FANTASTIC  PRICE.  GET  THIS  BARGAIN  AND  "TIE"  IT 
DOWN        $2.00  for  100  or  better  yet  $15.00  for  1000 

A  Full  Color*  TV  Game  For  The  Family 

Six  exciltng  TV  Games  Hockey,  Tennisand  Handball  wi!  hone  or  two 
player  cap^t>ili1y  for  each  game'  Ball  velocity  doubles  att^r  ifie  fourth 
play6r  hit  fof  an  incre,asin9ly  compelitive  gafne 

Adjustable  paddle  size  tor  eactv  pidyer  aMows  for  handlcappef!  play  i1 
desired  Paddles  can  give  auiomaiie  ball  spin  wilti  seven  possible 
angles  of  ball  deflection 

Automatic  digiiaj  scoring  appears  aftef  each  pomi  is  scofed  Game 
cea^s  auiDJTiaticaiiy  afief  one  playef  ^cotes  15  potnis  Serving  tsffofn 
the  paddle  of  player  who  scored  the  last  pcmr  thus  server  can  "place' 
his  shot. 

Video- Vol  ley  is  d^gned  !o  be  in  starred,  with  a  minimum  o1  efton,  lo 
atny  standard  teievision  receiver,  either  ccjor  or  btack  and  white 
Batieries  are  noi  required 

Small  hand-held  player  modules  with  15  foot  cord  tength  proviides 
more  comfort  and  versatility  for  players. 

The  compact  commana  module  sits  atop  the  television  receiver  and 
has  front  panel  control  allowing  effortless  change  from  normal 
television  reception  to  game  piay,  Easy  disconnecllon  of  the  player 
ha^d-held  modules  facilitates  easy  sei-up  and  take-down  for  storage 


^••■<4li^ 
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REPEAT  OF  SELLOUT  #2 

SONY  30  WATT 
AUDIO  AMP  MODULE 

#STK-056.  30  WATTS  SUPER  CLEAN  AUDIO.  20 
HZ  to  100  KHZ  ±2DB.  HYBRID.  SILICON.  SELF- 
CONTAINED  MODULE.  ONLY  1^4x2^/^  tN.  WITH 
DATA.    COMPARE    AT    UP    TO    TWICE    OUR 

PRICE' 

LIMITED  QUANTITY 


■•«#i 


•«*»#i 


$8 


50 


***mi 


Each 


•ivtSfll 


^•**. 
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LAB-BENCH  VARIABLE    $12^00  KIT 

POWER  SUPPLY  KIT        su^Eft  sale 

5  to  20  VDC  at  1  AMP.  Short  circuit 

protected  by  current  limit.  Uses  IC 
regulator  and  10  AMP  Power 
Darlington  Very  good  regulation  and 
low  ripple.  Kit  includes  PC  Board,  all 
parts,  large  heatsink  and  shielded 
transformer.  50  MV.  TYP  Regulation, 


RCA  SENSITIVE 

GATE  TRIAC 

TO -5  CASE.  HOUSE  #40631 

ALSO  SAME  AS  T2300D. 

2  5  AMPS  400  PtV 


5/$1.19 

Peded  for  Dimmers, 
Color  Organs,  etc 
PC  LEADS 


§0  Hi  crystal  TIME  BASE 

S4  J5  ( CDffipi«i«  Ki4 
Uses  MM5369  CMOS  divider  IC 
wilt\  high  accuracy  3  579545 
MHZ  Crystal  Um  *iih  all  MOS 
Clock  Chips  or  Modules  Draws 
Ofily  1  5  MA  All  p3rt%  data  and 
PC  Boird  included  100  Hz 
sarr.e  as  above  i*xc«?pl  13-95 


D.C.  HORN 

VERY  LOUD! 

6-T2  VDC 

Like  Used  In 

Smoke  Alarms, 

FANTASTIC  SAVINGS, 

Compare  this  true  vatue. 

.60  ea.    4  For  S2.00 


'-••#< 

»*«i 

«••#< 
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NATIONAL  SEMICONDUCTOR 

COLOSSUS  JR."  JUMBO  CLOCK  MODULE 


IVIA1013 
BRAND  NEVV1 


f#T 


7i 


ir^ 


r/  iZf  '   i'0  i~lF 


i~f  U  '  U  tj 


**ftiJi*UCH  HOT  A  lirT* 


\lfacturers  clcseout* 


(AC  HP  MA:  V\  Wi^ 


^**, 

!•*' 


pf  ftFiCT  F0«  use 

miTH  A  TIHE9ASE 


BHght  %  illgil  OT^  LEO  D<tp(ay 

Camplalir-Add  only  Tranilormcr  im!  SwMcKti 

24  Haur  AInrm  Signal  Oulpol 

12  Houf  n*ii  T'imf  FoTmpI 

SO  at  $C  Hf  OpfiiTHtion 

Powfrr  Fiifut*  lnd<cf  Ikjn 

LED  Brtghliittt  Control 

Sl*«p  And  Snoofi*  TJni»t« 

Aliffii    Dti    ahd  PM  indic«lDri 

i^iTKi  Pnvt    Ho  nn 

Oireci  Rtf)i«ctm»n|  lof  UAIOIS 
Ce«fv«  with  f  ui  Din 


Digital  Research:  Parts 

^^  (OF  TEXAS) 

P,0.  BOX  401247  •  GARLAND/TEXAS  75040  •  (214J  27V2461 


PMD-11K-60 

60  Volts,  HFE  eOO^ZOK 

t2  Amps.  PNP  TO-3 

150  Watts.  By  Lambda. 

$1.50 


Crystal 
Super  Savings 

4-433618  MHZ 
2/11.10 


REPEAT  OF  A  SELL-OUTI 

VECO  PRECIStON  THERMISTOR  GLASS  TYPE  VECO 
tt4lA72  a2K  OHMS  AT  ROOM  TEMP  VERY  SEMSITIVE 
INDIVIDUALLY  PACKAGED  IN  PLASTIC  VIALS  $3  QO  VALUE 

$1,00  each  or  3  FOR  $2.50 

TERMS:  Add  5 DC  postage,  we  pay  balance  Orders  under  S15  add 
7S4  handling  No  COD  We  accepi  Vtsa,  MasterCharge  and 
American  Express  cards  Te*  Res  add  9%  Tai  foreign  orders 
(except  Canada)  add  20S  P&H.  90  Day  Mon^  Back  Gutranteeon 
all  Items 


*'-*•- 


•  •  # 
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SEND  FOR  CATALOG  WITH  SUPER  SAVINGS!! 
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These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  &  VHF! 


Linear  Converters  for  SSB^  CW,  FM.  e4c 

A  fraclion  of  the  price  of  Other  gnits;  no  need  to 

spend  S300  -  S400! 

Use  with  any  exciter;  works  wFth  Fnput  leveFs  a$ 

[qw  aa  1  mW. 

Ua«  row  power  tap  on  qj^cH&t  ot  aim  pie  resistor 

attenuator  pad  (jristructions  included). 

LInN  o&c  wtth  RX  converter  for  transrceive. 


XV4  UHF  KIT— ONLY  $99.95 

28  30  MHz  In.  435-437  MHi  out;  1 W  p. ©.p.  on  sst>,  uplo 
t^W  Oft  CW  or  FM.  Has  second  osc^lEator  for  other 
ranges.  Atten.  supplied  for  1  to  SOO  mW  inptr!,  use 
external  attenuator  for  liigher  levels. 


Extra  crystal  for  432-434  MHz  range 

XV4  Wired  and  tested 


i  ■  *  p  ii 


^  ^   t  n  ^ 


$149.g& 


XV2  VHF  KIT  -  ONLY  $69.95 

2W  p.ep.  ourput  with  as  little  as  1mW  Input.  Use  simpte 
external  etienuator,  Many  freq.  ranges  avail^le. 


HOOEL 

XV2-2 
XV2-4 
XV2-5 

XV2»7 


INPUT  [MMl!^  CMJTPUT  (MH2) 

23-30  SO-52 

2B-30  220-222 

2S-30  144-146 

28-29  (27-27,4  CB|t  45^1 46  {144-1 44.4} 

144*146  50-52 


XV2  Wired  and  te^t^d 


I  w  t>  p^--^  rn'm  t  «  I 


SI  09.95 


XV28  2M  ADAPTER  KIT  -  $24.95 

Converts  any  2M  exciter  to  provide  the  10M  signal 
rectuired  to  drive  above  22D  or  435  MH2  units. 


HEW!  CDIIPLETETHANSMiniHG  CONVERTEH 
AND  PA  IN  ATTRACTIVE  CABINET 

Far  less  than  the  cost  of  many  lOW  unltsl 

Now.  Ihe  popular  Hamtronlca*  Transmittfng  Converters 
and  heavy  duty  Linear  Power  AmpFlfl&rs  ere  avajilable  as 
complete  units  in  attractive,  siiielded  cabinets  with  8NC 
receptades  for  excltef  and  antenna  connections.  Perfect 
setup  for  versatMe  terrestial  and  OSCAR  operationsf  Just 
rfght  for  phase  3!  You  save  S30  when  yoo  buy  complete 
unit  *tlh  cabinet  under  cost  of  individual  items.  Run 
40-45  Watt^  on  VHF  or  3O40  Watts  on  UHF  with  one 
integrated  Ufiit!  Call  for  mtxu  details. 


MODEL  KJT 

XV2yL  PA2-45/Cabt  |6  M  or  2  MJ    $  1 99. 95 
XV4/LPA4-30/Cebt  {for  UHR        $229.9& 


WIRED and 
TESTED 
S29S.B5 
S349.95 


Easy  to 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

excttfng  VHF  and  UHF  signals  on 

your  present  HF  or  2M  recetver 


#  NEW  LOW-NOISE  DEStaN 

#  ATTRACTIVE  WOODGRAlfJ  CASE 

#  Less  than  2dB  noise  figure,  20dB  gain 

MODEL  RF  UAHGE  OlTTPUT  RANGE 


CA28 
CA50 
CA502 
CA144 

CAt45 

CAMS 
CA220 
CA2202 
CAttO 

CA432'2 
CA432'5 
CA432-4 

Easily 

STYLE 


28-32  MHz 
50-&2 
50-54 
144-146 
145-1  4  7-Of^ 
144-144.4 
1 46- 1 4d 
220-222 
220-224 
Any  2MHz  Ol 
Aircratt  Band 
432-434 
435-437 
432-436 
modified  for  other 


144-148  MH? 
29-30 
144-148 
28-30 
28-30 

27-27-4  |CB) 
26-30 
28-30 
144-146 
26-28 
04-2a-30 
28-30 
28-30 
144-148 
rf  and  if  ranges 


Kji  less  case 
Kit  vvflti  case 
Wired/Tested  in  case 


VHF 

S34.95 
S39.95 
S54.9& 


UHF 

S49.9S 
S&4.95 

£84.95 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Fully  shielded  desigbs 

Double  tuned  circuits  for  spurious  suppression 

Easy  to  align  wjtti  bulINn  test  aids 


T5O-50  6^:han,  6M.  2W  KH. 

T50- 1 50  6-chan,  2M.  2W  Kit 

T&0-220  e-cban.  220  MHz,  2W  K« 

T450  1-chaa  450  MHz,  %W  Kit 


■    "F     f    ♦    *     *      !* 


S44  95 
$44  95 
S44.95 

S44,95 


See  our  Complete  Line  of 

VHF  &  UHF  Linear  PA'S 


•  Use  as  fin  ear  or  cla^  C  PA 

•  For  use  with  SSB  Xfmtg  Converters,  FM  Exciters*  etc 

LPA2-15    6M.  2M.  220:  15  toaOW „„..$69.95 

LPA2-30    6M,  2m:  25  10  30W  .,. ...,.,,.$69  95 

LPA2-40    220  MHi;  30  to  40W       ..,., Si  19.9v 

LPA2'4S    6M.  2M;40to45W. Sn9.95 

LPA4-1 0    430MHz:  TO  to  1 4W  S79.95 

LPA4-30     430M Hz:  3a40W $11995 


See  catalog  for  complete  specifica?ir?TTs 


IT'S  EASY  TO  ORDER!  .« 

•  Write  or  phone  716-392-9430 

(Electronic  answering  service  evenings  &  weekends) 

•  Use  Credit  Card.  UPS  COD,  Check.  Money  Order 

•  Add  S2,00  shipping  &  handling  per  order 


CalJ  or  Write  to  get 

FREE  CATALOG 

With  Complete  Details 

(S^jmJ  ^  (HC*  fv  Overseas  mailkngi 


FAMOLTS  HAMTRONICS  PREAMPS 

Let  you  hear  the  weak  or^es  too! 

Great  lor  OSCAR.  SSB.  FM.  ATV.  Over  14,00O  ir* 

u  se  th  ro  u  g  h  o  u  t  the  world  o  n  a  1 1  types  of  rec  e  i  vets . 


•  NEW  LOW'NQISE  DESIGN 

•  Less  than  2  dB  noise  figure,  20  dB  gain 

•  Case  onfy  2  inches  square 

•  Specify  operating  frequency  when  ordering 

MODEL  P*30  VH  F  PRE  AMP,  available  in  many  ^ersior^s 
to  cover  bands  18*300  MHz. 

kiiODEL  P432  UHF  PRE  AMP.  available  in  versior^  to 
cover  bands  300-€50  MHz, 


STYLE 

Kit  less  ca.se 
Kit  with  case 
Wired/Tested  in  Ca3« 


St  2  95 
518  95 
S27,95 


SIS  95 
S26  95 
S32.95 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


Newgenerfltloh 
More  sen&ftive 
More  elective 
Low  cross  mod 
Uses  crystal  flltetB 
SmaJler 
Easy  to  affgn 


R75A'  VHF  Kit  fof  monitor  or  weather  sattefite  service 
Uses  wide  L-C  fiiier. -€OdB  at  ±  30kH^.^..*..Sea95 

R75^  VHF  KjI  fornormaJ  nbhn  s&rAoe-  Bqyivalent  to  mosi 
transcefvefs.-60dBat±!7kH2.-80dBsi±25kHi  -  574,95 

R7  SC'  VHF  Krt  (or  repaflter  service  or  high  rf  density  Area. 
-eOdSal  ±1 4kHL  -80dB  dt22kHz,  - 1 0OdB  ±30kHj . . . 


D750*  VHF  KH  for  split  channel  operahon  or  repeater  In 
hjgh  density  area.  Uses  S-pole  crystal  filter-  -60dB  at 
±9  kHz,  -1  OOdBat  ±  1 5  kHz. Ttie  ultimate  reoelverl . . .  S99.95 

•  Specify  band:  1 0M,  6M.  2  M ,  or  22Q  M  Hi,  May  also  t»  used 
for  adjacent  c;H?mmen:;iBl  bands.  Use  2M  varsion  for  1 37  MHz 
WX  satellites. 


R450t  J  UHF  FM  Receiver  Kits,  sln^ifar  to  R7S,  but  for 
UHF  band.  New  low-noise  front  end.  Add  SI  0  to  above 
pricey,  {Add  sefectrvlty  letter  to  moder  number  as  on  R75.^ 

AI4  5  Channel  Adapter  for  Receivers.^ *.«.»«,..,.. $9-0& 


N EW  R11 0  VHF  AM  RCVR 


AM  monitor  recefver  Ml  similar  t>o  R75A.  but  AM.  Avafttfble 
for  10-1 1 M,  6M.  2M.  220  Ml-tz,  and  1 10-1 30  MHz  aircrafl 
band  57495,  (Also  awallaUe  In  UHF  version.} 


romcs,  inc. 


HAMTROI^ilCS   ISAnEGlSTEREDTRAUflMARK  1      65  J      MOUL  HD  *  HILTON i  NY  14^68 


*^  fi&tftfer  SenfiCQ — see  page  226 
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sees  North  32nil  StrMt/Unit  -1   Phoanix,  Ariiona  85008  (802) 

Wa  accapt  chacka,  MaatarCharga,  and  Viaa      ^^ 

Prices  subject  to  change  without  notice 
C800]528-3611      [No  C.O.D.) 

HAM  HICROWAVE  RECEIVERS 

2100-2^*00  KHz 

28  dB  Gain 

2.S  to  3  <^B  Noise 

AsseiBbled  and  tested  with  90  day  guarantee   $  209.99 
$5.00  shipping  with  charge  card  or  money  order. 

RECE IVER  KIT   $149.95^   Includes  Yagf  antenna,  power  supply  box,  P,C,B.  and  parts, 
down  converter  P.C.B.  and  parts,  and  ccwnplete  instructions. 


>"*!>* 


KISCELLANEOUS  PARTS  FOR  HHR 

Yagf  antenna 

Power  supply  box 

Power  supply  P.C.B* 

Power  supply  transforiner 

Power  supply  kit 

Power  supply  assembled  and  tested 

Down  converter  P^C.B, 

Down  converter  kit 

Down  converter  assembled  and  tested 

Dofflp 1 e te  1 ns  true t  i  ons 

HRF90] 

HRf902 

MRpgn 

7812 
H&OIOI 
MB  1 101 

2835/1M5711 
1  K  Pot 

Matching  transformers,  75  Ohm  -  300  Ohm 
Two-way  splitters 
Chassis  type  F  connectors 
Cable  type  F  connectors 
Barrel  type  F  connectors 
One  6  foot  RG59  with  connectors  and 
one  50  foot  R659  with  connectors 

QUANTITY  PRICES  AVAILABLE  FOR  10  AHO 


S  49.95 

12.95 

4.99 

3.99 

39,95 

49.95 

19-95 

79.95 

114.95 

10.00 

3.99 

12,50 

4.29 

1.99 

1.99 

4.99 

1.99 

3.00 

r99 

2.99 

2/.99 

AIM 

.76 


TUBES 

12BY7A 

$     4.50 

2E26 

S     5-00 

3MA 

12.95 

3-5002 

100,00 

6146 

5.00 

3B28 

7.00 

6146A 

5.25 

3X2500A3 

125-00 

6I46B 

7.95 

3X30OOF1 

200.00 

6I46W 

12.95 

*t-65A 

30,00 

6360 

7.95 

i*-l25A 

i^,00 

6939 

8.00 

4-2 5 OA 

60-00 

8072 

45.00 

ii-l+OOA 

80,00 

8295/PLI72 

300.00 

i*-1000A 

200.00 

8950 

10.00 

^X250B 

43-00 

88??     OUT 

300.00 

*4CX250R 

45,00 

7289 

699 

itCXJSOA 

50.00 

6kd6 

6.00 

4CX1000A 

150.00 

6LF6 

6.00 

4K I 50A 

20,00 

6L(16/6JE6 

6.00 

4X150G 

30,00 

8908 

13.00 

572B/TI60L 

39.00 

6550A 

8*00 

Other   numbers 

on    request 

NEW  ELECTRICAL  POWER  STRIP 
9  OUTLETS  WITH  BUILT  IN  CIRCUIT 
BREAKER  AND  IHDICATOR  LAMP 
$21 ,95  each 


18.99 


UP 


Check,  money  order,  or  credft  cards,   (HasterCharge  and  VISA  only)   NO  C>O.D. 's.   No  personal 
checks  or  certified  personal  checks  for  foreign  countrys  accepted.   Money  order  or  cashier's 
check  In  U.S.  funds  only.   Letters  of  credit  are  not   acceptable.   Minimum  shipping  by  UPS  Is 
$2.00  plus  35c  Insurance  per  $100,00,   Please  allow  extra  shipping  charges  for  heavy  Items, 
All  parts  returned  due  to  customer  error  will  be  subject  to  a  15%  restock  charge. 

If  we  are  out  of  an    item  ordered  we  will  try  to  replace  it  with  an   equal  or  better  part  unless 
you  specify  not  to,  or  we  will  back  order  the  item,   PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE,   Prices  superseade  all  previously  published.   Some  J  terns  offered  are  limited  to  small 

quantities  and  are   subject  to  prTor  sale.  FOR  OUT  OF  STATE  USE  OUR  NEW  800  NUMBER  FOR  PHONE 
ORDERS,  800  528-3611   (For  charge  orders  only,  NO  C.0.0,) 
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North  32nd  8tra«t/Unit  -1    Phoenix,  Arizona  85008  (802]  858-8423 

We  accopt  chackBj  MasterCharga,  and  Visa 

Prices  subject  to  change  without  notice 


FOR  OUT  OF  STATE  USE  OUR  NEW  800  NUMBER  FOR  PHONE  ORDERS  (800)528-3611 
NO  ORDERS  WILL  BE  ACCEPTED  UNDER  $10.00,  NOT  INCLUDING  SHIPPING; 

NO  C.O.D.'s.  PHONE  IN  YOUR  ORDER 


NEW  PRIME 
2N2270 

2N2857 

2N2857JAN 

2  N  29^*7 
2N3227 
2N326I 
2N3375/MM3375 

2N3553 
2N3818 

2N3866 

2N 3 866 J AN 

2N3B66JANTX 

2N3925/H9ii77 

2N39i+8 

2N3950 

2N3959 

2Hi+072 

2NM+27 
2UkkZS 

2Nit877 
2Nif959 
2N5108 

2NS109 
2N5179 

2N5177/MRF5177 
2N521it 

2N5583 
2N5589 

2N5590 
2N559I 

2N5635 
2N5636 

2N5637 
2H56UI/PT4132D 

2N5642 

2N56U3 

2N5645 
2N58it2/MMl607 

2N58'47 

2N5919 
2N59ii6 

2N58'+9/MMl620 

2N5862 
2N6o80 

2N60B2 

2N6083 
2N603^ 


RF  POWER  TRANS 
$    1.00 

1.57 

2.5't 
17.25 

3-25 
2.32 

9.32 
1.80 
8.00 
1.20 
2.80 

kA9 
8.00 

2.00 
26.86 
3.88 
2.00 
1.20 
9.00 
1 .00 
2.23 
it. 03 
1.66 

1.05 
21.62 
20.00 

^♦.55 
6.83 

8,15 

n.85 

6.86 

13.38 

22.15 
6.00 

12.38 
15.82 

12.38 

8.78 

11.15 
30.00 

1^.69 
21.29 

51.91 

7.7i* 
11.30 

13.23 
1^.66 


ISTORS 

2N6og4 
2N6og5 

2N6097 
2N6166 
2N6368 

2N6439 

M)280 

40281 

40282 

40894 

PT3551C/2N6082NS 

(no  stud) 
PT3563 
PT457 1 A 
PT3607 
PT3 1 23E 
MRF216 
MRF221 

MRF227 

MRF238 

MRF240 

MRF245 

MRF247 

MRF3 1 4 

MRF412 

MRf421 

MRF422A 

MRF426A 

MRF432 

MRF449A 

MRF450 

MRF450A 

HRF452 

MRF452A 

MRF454 

MRF4S4A 

MRF455 

MRF455A 

MRF474 

MRF475 
MRF476 

MRF477 

MRF479 

MRF485 
HRF502 

MRF604 
MRF629 


$   7.15 

11.77 

29.5^ 
38. 60 

26.52 

45.77 
3.00 

11.90 
12.90 

1.20 

5.00 

5.00 
1.50 

5.00 
5.00 
22.46 
10.08 
3.00 
10.00 
14.62 

33.30 
33.30 
14.08 
23.83 
31.38 
44.14 
10.24 
11.23 
10.61 

11.77 
11.77 
15.00 
15.00 
21.83 
21.83 
14.08 
14.08 
3.00 

3.25 

2.25 

10.06 
4.68 
3.50 
1.08 

2.00 

3.00 


MRF901 
MRF902 

MRF904 

MRF91  1 

MRF5177 

MRF8004 

CD3^95 
CD3435 
A50-12 

BFR96 

MWAIIO 

MWA 1 20 

MWA 1 30 

MWA2tO 

HWA220 

MWA230 

MWA3 1 0 

MWA320 

MWA330 

MICROWAVE  DIODES 
N21 
N2IB 
N2ID 
N21WE 
N23CR 
N23F 
N23WE 
N23FMR 
N25 

N7a 

N446 

N3655A 

N57t 1/2835 
HBOlOl 
m\  101 
IS1344A 

P40075 
1N41SEMR 

MA41482 
HA41482R 


5  3.99 
12,55 

3.00 

4.29 

21.62 

1.60 

19.99 

29.95 

29.93 

2.00 

6.92 
7.38 
8,08 
7.46 
8.08 
8.62 
8.08 
8.62 
9.23 


2.85 
3.85 
3.85 
2.85 
4.85 
5.50 
4.00 

6.95 
6.50 

8.63 
12.00 

3.85 
1.99 
1.99 
^.99 
3.00 

3.85 
7.85 
3.00 
5.00 


MOTOROLA  RF  MODULES 

MHW602 

20  W  output  at  174  MHz 

12.5  VDC  20.6  dB  Gain 

$42.00 


^  Ft^iidef  Semce— see  page  33^ 
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isfnssij    the  first  name  in  Counters ! 


9  DIGITS  600  MHz  $1291 


PRlCF-'i 

CT-^*irm  1  jf*/i*iifiiincji 

il29« 

CT^W  KjlW  dftt^ntwir 

ruuji 

njv  "JS 

■aC-I  ACiBflpijfi 

3:93 

BP  I  NiN'td  phi-k  t  Ai 

\dipl.Ji.'IL}t>riri' 

^3.9t 

(JVI     MKTi>p(™er  O'^ii 

ijin<  hue 

4*.9i 

f.ttEn»J  IfltM  i»*tr  nipu.4 

K.^i 

The  CT-W  IS  the  most  versatile  feature  packed  counter  available  for  less 
thanS300,00!  Advanced  desigji  features  include;  three  selectable  gate  limes, 
nine  digits,  gate  indicator  and  a  unique  display  hold  functioji  which  tiolds  the 
displayed  count  afiicr  the  input  sigiial  is  removed  Also,  a  1  OrnHi  TC  XO  time 
base  is  used  which  enables  easy  zero  beat  calibratton  checks  ag^nst  WWV. 
Optionally;  an  ijitcmal  nicad  battery  pack.eKiemal  time  base  input  and  Mi£itff> 
power  hi^  stability  crystal  oven  time  base  are  avaikblcL  The  CT-90, 
perTormBiice  y^ti  can  count  on!' 


SPECIFICATIONS: 


WIRED 


R^Age; 
Sens  ill  vlty: 

R#$Qliiitk!n: 


Display: 
Tirne  base; 

Powen 


20  rizlo600  MHz 

Less  ihan  10  MV  to  150  MHz 

Um  than  50  MV  to  500  MHi 

0.1  Hz  (10  MHz  TAfige) 

1.0  Hj  (60  MHz  range) 

1 0.0  Hz  {600  MH^  range) 

9  digits  0.4"  LED 

StandartH  0  OOO  mHz,  1,0  ppm  20-40"  C 

Optional  Micrc^poweroven^.l  ppwi  ItMO^C 

&^I5  VAC  Cs  250  ma 


7  DIGITS  525  MHz 


SPECIFICATIONS: 


Sensitivity: 
Resolution: 


Displayj 
Time  base 
Power 


20  Hz  to  5  25  MHz 

Less  than  SO  MV  to  150  MHi 

Less  Lhan  150  MV  to  500  MHz 

1.0  Hz  (5  MHz  rangei 

10.0  Hz  (50  MHz  range) 

100.0  Hz  (500  MHz  ransc} 

7  digits  0.4"  LED 

1.0  ppm  TCXO  20-40' C 

12  VAC  (k-  350  ma 


WIRED 


The  CT-70  breaks  the  price  banier  on  lab  {quality  frequency  coynters. 
Deluxe  features  such  as;  three  frequency  ranges  -  each  with  pre- amplification, 
dual  selectable  gate  time^  and  gate  activity  indication  make  measuiremefits  a 
$nap.  The  wide  frequency  range  enables  you  to  accurately  measure  signals 

from  Audio  thru  UHF  with  1 .0  ppm  accuracy    that'5 .0001%!  The  CT-70  is 
the  answer  to  all  your  measurement  needs,  in  the  field,  I  ah  or  ham  shack. 


PRICES: 


CT-7D  wired,  I  yearwajranty 
CT-70  Kit,  90  day  parts  war- 
ranty 

AC-1  AC  adapter 
»P-1  Nicad  pack  -I-  AC 
adapier/charger 


S99.*?5 

84,95 
3.9S 

12.95 


7  DIGITS  500  MHz  $7955 


PRI^ESr 

MINMOO    wired,    1    year 

warrant  J' 

$79.95 

MINI- 1 00  Kii,90  day  p*n 

warranty 

59^5 

AC-  Z  Ac  adapter  for  MINI- 

100 

i,95 

BP-Z  Nicad  pack  and  AC 

adapter/charger 

J2.t5 

Here's  a  haindy.  general  purpose  counter  that  provides  most  counter 
functions  at  an  unbelievable  price.  The  MINMOO  <kjesn't  have  the  full 
frequency  ran^e  or  input  trnpedajnce  qualities  found  in  higher  price  unit&  but 
for  basic  RF  signal  measurements,  it  can't  be  beat!  Accurate  measurements 
can  be  made  from  I  MHz  aJl  the  way  upto500  MHz  with exrel lent  sensitivity 
throug)iout  the  range^  and  the  two  gate  times  let  you  select  the  resolution 
desired  Add  the  nicad  pack  option  and  theMfNl-lOQ  makes  an  ideal  addition 
to  your  tool  box  for  ''innthe-fieliJ'  frequency  checks  and  repairs. 


WIRED 


SPECIFICATIONS: 


Range 

Sensitivjiy: 

Resolution: 

Display: 
Time  base: 
Power 


1  MHz  to  500  MHz 
Less  than  25  MV 
100  Hz  {slow  gate) 
L.0  KHz  {fast  gate) 
7  digits.  0.4  ■  LED 

2  0  ppm  20-40"C 
5  VDC  ®  20O  ma 


8  DIGITS  600  MHz  $159 


WIRED 


SFfXll^lCJ 

MIUM3C 

Range: 

20  Hi  to  600  MHz 

Sensitivity: 

Less  than  25  mv  to  j  50  MHz 

Less  than  1 50  mv  to  600  MHz 

Resolution: 

1.0  Hz  (60  MHi  range) 

10.0  Hz  (600  MHz  range) 

Display 

8  digits  0,4'  LED 

Time  base: 

10  ppm20-40X 

Power 

110  VAC  or  12  VDC 

The  CT-S 0  Is  a  versatile  lab  bench  cou nter  that  will  measure  up  to600  MH i  PRICES; 
with  8  digit  precision.  And,  one  of  its  best  features  is  the  Receive  Frequency  „!.',?  Tl^l  ^f  ^^^^^^'''y 
Adapter,  which  turns  the  CT-50  into  a  digital  readout  For  any  receiver.  The 
adapter  i^  easily  pnogrammed  for  any  receiver  and  a  simple  connection  to  the 
receiver's  VFO  is  all  that  is  required  Ibr  usr.  Adding  the  receiver  adapter  in  no 
way  limits  the  operation  uf  the  CT-50,  the  adapter  can  be  conveniently 
switched  on  or  oft  The  CT-50,  a  counter  that  can  work  double- duty! 


CT^50  Kit,  90  day  parts 
warranty 

RA-I,  receiver  adapter  kit 
RA'l  wired  and  pre-program- 
med (send  copy  of  receiver 
schematic) 


SI  59.95 

119.95 
14.95 


2995 


DIGITAL  MULTIMETER  $99^ired 


iiHir 


2.«.«, 


PRICE& 

DM-700  wired  1  year  wanajity 

S99.y5 

DM-70O  Kit,  90  day  parts 

warranty 

79.95 

AC-1 .  AC  adaptor 

395 

BP  3.  Nicad  pack  +AC 

adapter/ charger 

19.95 

MP-1.  Probe  kit 

2.95 

The  13M-700  offers  professional  qualiiv  perfocmance  at  n  hobbyist  price. 
Features  include;  26  dafferent  rsngjea  and  5  funcrionsH  all  arran^d  in  a 
coTtvmicnir.  easy  to  use  format.  Memsurements  are  displayed  on  a  large  VA 
digit »  ^  inch  LEO  midwui  *tth  Butomatic  decimal  placement,  automatic 
pdlsriiVi  iiVL-f  range  indicAtit^rt  and  overload  protectiun  up  ru  1 250  vulis  qti  ;i3| 
rangea,  making  ii  virtually  goot- proof*  The  DM-700  look* ^eai,  a  handsome, 
jei  black,  ruKged  ASS  case  wilH  convenient  reiracrai^le  tilt  bail  make^  u  an 
ideal  addition  to  any  shop. 


SPECIFrCATIONSr 

DCy  AC  volts:  lOOuV  to  I  KV,  5  ranges 

DCVAC 

0.1  uA  to  2.0  Amps,  5  ranges 

0. 1  ohms  to  20  Megohms,  6  ranges^ 


iJnrrent 

Resistance: 

Input 

impedance: 

Accuracy: 

Power 


10  Megohms.  DC/ AC  volts 
10.1%  basic  DC  volts 
4  'C  cells 


AUDIO  SCALER 


For  high  resolution  aujdiomeasijremenis,  multiplier 

up  in    frequency. 

•  Great  for  PL  tones 

•  Multiplies  by  10  or  100 

•  0.01  Hi  resolution! 

S29.9S  Kit       S39.95  Wired 


rsmsey  electFonic's,  inc 


ACCESSORIES 

Telescopic  whip  antenna-  BNC  plug. ..,.,.  =  .  S  7  95 

High  impedance  probe,  tight  loading I S.9S 

Low  pass  probe,  for  audio  measurements 1 5.95 

Direct  probe,  general  purpose  usage 1 2.95 

Tilt  bait  for  CT  70.  90.  MINT-1 00 , 3.95 

Color  bur^t  calibration  unit,  calibrates  counter 

against  color  TV  signal. .,._,...., 14.95 


COUNTER  PREAMP 

For  measuring  extremely  weak  signals  from  10  to  KOOO 

MHi,    Smnll  size,  powered  by  plug  transformer- mcludcdi 

•  Flai  25  db  gain 

•  BNC  Connectors 

■    Great  for  snifBng  RF  with  pick-up  Loop 
S34.95  Kit     S44,9S  Wired 


nWWfnuge 


BOX  4072 


ROCMhSTl  R,  NV  146 


^B2 


PHONE  ORDERS 
CALL  716-586  3950 


iniyrorni?  TO  Q  mojiifnurn  of  i  I  0   OvB'iBOj  odd  -  5  ■■     coo  odd 
17    O'dff^i  vnd*r  $  1  p    QddtlSO   Nir  r«rd*nfs.  <i<id  ?"'    i<n 
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ICOM  IC-2A 
SYNTHESiZED  2 
METER  HAND 
HELD 

FEATURES  YOU'VE  WANTED 

a  800  T/R  Channel, 
Synthesized. 

D  L5  Watt  Output  High/Low 
Power  Battery  Saving 
Switch  to  J  5  Watt. 

G  Seporate  built  in  Speaicer 
&  Mic.  Excellent  audio 
quality. 

□  Compact,  About  the  size 
oi  Q  dollar  biii. 

n  Variable  sire  Nicad  Power 
Pack,  3  sizes  available  to 
suit  your  needs.  (250  MA 
standard).  Makes  the  IC- 
2A  the  most  compact 
on  the 
market. 

□  ICOM  level  Receiver 
Perlormance-ICOM 
Quality  f?eceiver  in  a 
compact  package  (.2uy/ 
20db  typical) 

D  Optional  Tone  Pad,  Desk 
Charger,  Speaker/Mic 
ovailobte. 

□  With  slip  on/slip  off  Bottom 
Nicad  Pock,  you  con  vary 
the  size  from 

about  1 1 6  mm  high  to  1 75 
mm  high.  Easy  to  carry 
extra  Snap-on  pocks  with 
you  for  extended  trips. 


ic:-: 


■    i.  ^-   'i:  ^  ^J^     ■*■*  ■■    "^ 


lE    '  'i'^^L  ^^-^  j  ■^^;^Je 


■a     ■>  -s-- jw  •■;.  5^ 


i 


'  *-  ■"     * 


^    ?., 


.^^:^S^ 


BACK  VIEW 
±600  khz  offset 

simplex/duplex 
|Hi/lo  power 


* 
■ 

* 

4 


TOP  VIEW 


11 


BNC  antenna  connector 
Rubber  Duckie"  standard 
transmit  indicator 

squelch 

volume  control 


5  khz  channel  selection 
10  khz  channel  selection 
speoker/mic  jack 


ICOM 


nNSUICR  IS:  nouj! 


All  800  ctiannels  of  It! 


^^67 


PHONE:  (312)  848-6777 


I 


INC.  —  1009  GARFIELD  ST 
OAK  PARK.  ILL-60304 


i^  Reader  Semc^— see  page  226 
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AZDEN  *     NEW!     •  AZDEN     •     NEW!     •  AZDEN    •     NEW!     •  AZDEN 


THE  GIANT 


COMPANY 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 

INTRODUCE  THE  BMLUANT  NEW  PCS- 2800 


AND 


MICROCOMPUTER  CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 


FM  TRANSCEIVER 


AZDEN 

^___,                   ^^^^           

U      tilt 

«'  #  u  u 

mil 

J       i       4       1      it 

•    #    •   •   • 

iA        MAM 

• 

• 

H  f|  mm  ' 

^^  lim   \ 

(lur  il'w    ; 

^^vi 

'^^^p  If  4HIIP  - 

l&Jim  1  ^' 

■^^[ 

''GSiGSJ » 

*imm 


*«WBft/WX    RFWySQL      WQH/liOWr,    ^OLIkaOi 


'U-  'U- 


'J 

ji 

i 

rnsi 

! 

i 

MG/tSONTT 


itiasie^  cti^^ge 


COMPARE  THESE  FEATURES 

wrTH  ANY  UNIT  AT  ANY  price 


FREOUEMCY  RANQE:    Receive  and  transmit :   26.000  to  29.995 
MHz,  10KHZ  steps  wHh  buiit-in  +100  KHz  repeater  offset. 
ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED. 
SJZE:  UNBELIEVABLE!  ONLY  6  3/4"  X  2  3/8"  x9  3/4". COMPARE! 
MICROCOMPUTER  CONTROLLED;  AU  scanning  and  frequency- 
control  functions  are  performed  by  microcomputer- 
DETACHABLE  HEAD:  The  control  head  may  be  separated  from  the 
radio  for  use  in  limited  spaces  and  for  security  purposes. 
StX-CHANNEL   MEMORY;    Each   memory    Is    re-pfogrammable. 
Memory  is  retained  even  when  the  unit  \s  turned  off. 
MEMORY  SCAN:  The  six  channels  may  be  scanned  In  either  the 
''busy"  or  "vacant"  modes  for  quick,  easy  tocattor^  of  an  occupied 
or  unoccupied  frequer^cy.  AUTO  RESUME.  COM  PARE  I 
FULL-BAND  SCAN:  All  channels  may  be  scanned  In  either  "busy" 
or  "vacant"  mode.  This  is  especially  useful  for  locating  repeater 
frequencies  In  an  unfamiliar  area,  AUTO  RESUME.  COMPAREI 
INSTANT   MEMORY-1   RECALL i    By   pressing   a   button   on   the 
microphone  m  front  panel,  memory  channel  1  may  be  recalled  for 
Immediate  use. 

MIC-CONTROLLED  VDIUME  AND  SQUELCH:  Volume  and 
squelch  can  be  adjusted  from  the  microphone  for  convenience  in 
mobile  operation. 

DIRECT  FREQUENCY  READOUT:   LED  display  shows  operating 
frequency.  NOT  channel  number.  COMPARE! 
TEN  {10)  WATTS  OUTPUT:  Also  1   watt  low  power  for  shorter 


distance  communfcation^.  LED  readout  displays  power  selection 
when  transmitting. 

DIGITAL  S/RF  METER:  LEDs  indicate  signal  strength  and  power 
output.  No  more  mechanical  meter  movements  to  fall  apartl 
LARGE  V^-INCH  LED  DISPLAY:  Easy-to-read  frequency  display 
minimizes  "eyes-off-the-road"  time. 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT 
PANEL:  Any  frequency  may  be  selected  by  pressing  a  microphone 
or  front-panel  switch. 

SUPERIOR  RECEIVER  SENSITIVITY:  0-28  uV  for  20-dB  quieting. 
The  squelch  sensitivity  is  superb,  requiring  less  than  0.1  uV  to 
open.  The  receiver  audio  circuits  are  designed  and  built  to  exacting 
Specifications,  resulting  in  unsurpassed  received-signal 
intelligibility. 

TRUE  FM,  NOT  PHASE  MODULATION :  Transmitted  audio  quality 
is  optimized  by  the  same  high  standard  of  design  and  construction 
as  is  found  in  the  receiver.  The  microphone  amplifier  and  com- 
pression circuits  offer  intelligibility  second  to  none. 
OTHER  FEATURES:  Dynamic  Microphone,  built  in  speaker, 
mobile  mounting  bracket,  external  remote  speaker  jack  (head  and 
radio)  and  much,  much  more.  All  cords,  plugs,  fuses^  microphone 
hanger,  etc.  Included.  Weight  6  lbs. 
ACCESSORIES:   15'  REMOTE  CABLE. ...$29.95.     FMPS'4R  A/C 

POWER  SUPPLY $39.95.         TOUCHTONE  MIC.    KIT..., $39. 95. 

EXTERNAL  SPEAKER. . . .S1 8.00. 


AIVIATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


S8T7S.W..ta9th  Terrace,  Miami.  Florida  33176 
Te^lephotie  f305j  233-3631  •  Telex:  B&-33S6 

HcHirs;  9-5  Mon.'Fri.  ^^ 

U.S.  DISTRIBUTOR 

DEALER  INOUmiES  IMVITED 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER 


RAMSEY 
ELECTRONICS 
^61  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass    Items  are  limited  so  order  today 


po  BOX  ttrtoi 

Rochester,  WV  146tO 
716  5S6  3950 


716  381  7265 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 

MIKE 


A  super  ntgh  pBrlgrmnfiCB  FM  win*- 
lijusa  inikE  kj('  Trflri-&mn5  a  sl^hl^ 
signal  up  (0  300  yards  wtJi  ejecep 
!4onal  aufilio  quaJrty  by  means  of  ^ta 
by  lit  in  electro  itiih.*  Kit  incit>ii«5 
C^ise  fntlsf.  cinotf  iwilch  anrenna 
bairefy  irnd  super  insirucitons  This 
n  iKe  finest  umt  avfliilsble 

f  M-3  Wired  afkd  Tfrsted  tflM 


Color  Organ 

Se«  music  come 
alive'  3  dilterent 
lights  thckei  w*th 
music  One  fhght 
each  for,  high, 
mid-range  and 
lows  Each  indi- 
vrdLrally  ad|uSt- 
abiB  and  drives  up 
to  3CX)  W  runs  on 
1 10  VAC 

Complete  kil 
Mi-t 


C&nf«rft  wiY  TV  R3  «*dMi  infirtitar    Sii|M< 

15V  occvp^  std  Video  iign^t  6nlun4t>F» 
m#m«irferr'   Comptefe^rl  VD-i        17 tS 


t*cf  BTInky  KH 
A  gr^i^t  ais^nlion  gel 
ter  wh<ch  jlterniilely 
flashes  2  I  urn  bo  LEOs 
Use  lor  110  rne  badges 
burtoni      warning 
panel  i«^ts.  arrythin^^ 
Rijns  on  3  lo  15  VCJT5 
Cctfnp4etehif  BL-t 


Super  SItutli 
A  Super  ^         ■  vf*3itiph' 

fier  whK  pick  up  a 

pin  drop  al  TS  FeRli  Great 
for  monironng  baby's 
room  Or  <i$  general  pur- 
pose ampli^er  Full  2  W 
rms  output,  runs  on  6  to 
15  voSts   uses  8-45  ohm 

GOmpteteli:.!  eM-9 

S595 


CPO^I 

Runs  on  3-1?  Vile  1  wall  our  t  KHZ  qockj  for  CPC 
APariti   Audio  Osciir^Tor     Compr^le  kit  t2.d5 


CaM  Your  Phof>e  Order  in  Today 
TERMS:  SaHsraciion  guaranteed  or  money 
refunded  C.O.D.  add  $2  00.  Mmimum  order 
SfiOQ  Orders  under  S  TO  00  add  SI  50  Add  5% 
tor  postage,  insuraincte.  handling  Overseas 
add  l&^/i.  N.Y.  resKtenrs  add  /""a  tax. 


CLOCK  KITS 

Vouf  old  f»»cirli#*  *f9  ti*r«  •g«1n     0*#r  7.000  Sold  k>  D»ir 
B9  Qn«  ol  the  gang  ^ttH  6rd«f  fouri  lodfty! 

Try  your  hand  at  buildmg  \he  fmest  loolcing  clock  on  the 
market  Its  satin  finish  anodized  alurninum  case  looks  great 
anywhere,  while  six  4"  LED  digits  provide  a  highly  readable 
display  This  is  a  complete  kit.  no  e)(lras  needed;  and  it  only 
takes  1-2  hours  to  assembte  Your  choice  of  case  colors: 
Silver,  gold,  black  (specify) 

Clock  kir  T2/24  hour.  DC-5  S24.9S 

Clock  witn  10  mm   ID  timer,  12>24  hour,  DC-10  12995 

Atafm  clock,  12  hour  only,  DC-a  S29.9S 

t2V  DC  car  clock,  DC-7  $29.9S 

For  wired  and  tested  docks  add  SiO  00  to  kil  price 
SPECIFY  12  OR  24  HOUR  FORMAT 


m  wireless  Ifflki  Kit 

Trantrnils  up  ro  300'  to 
any  FM  bfoadcasi  ra- 
dio, uses  any  type  of 
mike  Runs  on  3  to  9V 
has  add#d 

FM  t  kii 


TypeFM-2 
sensilivtt   mtke  preann<p 


FM-2lcrf     S4  95 


Whisper  Light  Kit 

An  mte^resting  kit,  small  mike 
picks  up  sounds  and  convehs 
Ihem  io  light     The  louder  the 
sound,    the  brighter  the  hgh! 
Includes  mike    controls  up  \o 
300  W  funs  on  110  VAC 
Complete  kit  WL-i 
$€  9S 


Ton*  Decoder 

A  cornpJete  lone  deco- 

der     on    n    single    PC 

board    FeaUires    ^00- 

50O0     Hi     adjustable 

ranqe  ¥\a  20  turn  pol.  voUageregu- 

latfon    S67  IC     Usetul  *or  louch- 

tone   bufsl   detection    FSK    etc 

Can  also  fee  u$«<i  as  a  liable  rone 

encoder    Runs  on  5  lo  ^2  vott^ 

Comptefe  *cit   TD-1      £5  tS 


Car  Clock 

The  UN-KITp  only^  5  iolde;  connection  i 


^D^ 


Hicrfl'ii  B  sitpBt  lookittq    Pu^QOd  piid  HfCiirnli')  auto  Liqck   whiCti  ib  i  snap  id  tFuild  ^in-rl 
mitflll      CiDcIt  movvmrni  la  ccimplptf-ly  ussemitilfrd    -    yqu  only  scrlder  3  witr%  AnrI  ? 

'  n  iprti$l^ano^j|i^ilumin'M'ft  C43eM''i^'tC4rib#^l1ac>^^«$^  A^I'^'C'^t  wav4uain<|?i>lled: 
.;;:*     C^OiC*  ot  111***   fitJrfc  at  nrf^fl  cj^^  iiii{wci-hii| 


DC  3  ill   1?  riouf  rdrnPMli 
DC  3  iNiTfid  iv>d  ijnr«d 


Univ*n«l  Tuner  KII 

F'rawidw,  the  basi<c  parts  and  f C 
t>OArd  required  lo  provide  a  sou  re  o 

ot  pretiiS4dr>  liming  afhd  pul'^t 
qftneralion  Us^a  555  timer  IC  and 
include^  a  range  of  pans  for  moil 
timing  needs 

UT-S  Kit  %%M% 


Mad  Blaster  Kii 

Produces  LOUD  «ar  snatler^ng  and 
{mention  gellingi  siren  Tike  sound 

Can    supply    up    to    15    watls,    of 
Otjnoxicrus  audio  Runs  on  6-15  VDC 


Siren  KN 
Produce:^  upward  and  downward 
wail  characteristic  ol  a  pofiCi? 
Siren  5  W  poaK  audio  output  runs 
on  3-15  volts,  uses  3-45  otim 
speaker 
Compl^f^  kir  5IVt-3  $2.95 


CtcHndflr  Alarm  Cloek 
T*^(?  clock  iriat  s  tjDt  4  jiik  6-  5  LEDs 
'.  ,?4  tiotjr  snoojp  ?4  r^our  alarm  4, 
year  calendar,  baiiery  backup  and 
rot 5  more  Ttte  iupei^  700 T  etiip  is 
usftd  Sue  5!t4jc2  incties  Conipl4?re 
kit.  \^%%  cpse  fnoi  avftilftblal 
DC  9  SMM 


I 


Und«f  D«Eh  Car  Ct'ock 

i-  lt;in4fl  RET'  jcxj^i^cy  4  D^^Vi    AAA^ 

•iJlwl  ihTii'  ii  uirt-rtmi  niijrimmlif  an* 

4[1|iJiit  ilitpJjiv  Ir  *rtihiffnp  i^i^tii  l(Hri>l 
OC;  11  Ciirtcfc  «irniir^   hfjiflifri  fir  t5  ill 

nM-l4limm(frjirr«(J>fi.i  fSJO 

Aiirr  fiaon  A4sy  jind  rpn 


MB-1  Kit 


S4.K 


SCl  Nf  t?in«  est* 


Vld««  Tvrmmtl 


PARTS  PARADE 


i«i'<'0^*cam#  » 

•■-'3.    ->MW 


_.^.  i-      .  <<    ^B,  -^     .&■  .-  r 


1,  C  J-'  I  I 


!  nM.  nS-  Z33  «*id  jf^  i    3€P  aawmiM  tiA 


;*oa£  !a» 


«^w» 


tlHH 

lUH 
11  « 


IC  SPECIALS 


LtNEAR 


TTL 


30t 

t  35 

374 

*» 

t    4S 

r^  J  5j 

tto» 

»5 

I1.M 

y^ 

■1  OO 

*A7 

11  If 

iA\ 

10  %1  »& 

1AM 

I4« 

?«(» 

iji 

MM 

tits 

arm 

ULtS 

4011 

404« 
4049 
4059 

45  ta 

5619 


CMOS 


flflff 


50 
.50 
$1.85 
.50 
S§.00 
$2i» 
St.3S 


74SCM 

S    40 

7447 

1   6S 

7475 

$    50 

7490 

S   SO 

74196 

II. 3S 

SPECIAL 


READOUTS 

FftO  90^-510  £r  C  A  IBS 

WAM  77rHP773Q  :i3^C  A  1M 

HP  7t§l   il'C^.A  t.n 


TRANSISTORS 

»#•**•  FfT  C«F  4/«lM 

?li«4tll  V^H*  C^F  VII  H 

JMBMC-f  «jtia 

awrrt  iMi  %mxm  ti « 

iwAiif  ij»#  Nf^  *4ia* 

P9*m  tm  N^h  40W  S/fi  m 

Pomm  Tift  Pt*P  40W  %i^  M 

ul»F  lO^/^rtSdM  i.H 

NPN.IWH  TjifwTtH  S4/i3» 

PhTP  JSOfl    T^jj*   T-fl  H/U.H 

7N3asa  iM 

?M»i«  UJT  VU.W 


nC90 
10116 
7208 
7207  A 
7216D 
7107C 
5314 
5  375  A  B 

7m^ 


$  1.25 
$17  50 
%  5.50 
$21.00 
112,50 
$  2.95 
$  2.95 
$  6,50 


Reinlor  Aii  1 
Alsonm^nT  o'   '  vaU^e^  -  '■■* 

wfttt   Cut  lead  :..  lijunlmg, '^j*" 

Cftniflr.   '«'   read*,  bag   of  300  or 
rnoro 

$1.SD 


Crv«lal9 

3  57^545    UHZ  |1,50 

10.00000    MHZ  55,00 

5?4880O    MHZ  SiOO 


SwIlGbvi 

Mmi  toggle  SPOT  Si .00 

f?€fd  Puslibulloni  NO        3  S1  00 


5  ^or  SIjOO 


C'ffl 


*[■■!.'■'''    2  +    dJam    B-&yJ>id 
-lypf  lo^  radios  Ahli*  elC 

3torS3.00 


AC  Adapttra 
etwrgers^aii  MO  VAC  plug 


ttjOO 


«  $  #dc  #  ^  inA 
1?  •»e  ^  ?tomJi 


njo 


t«4l4  9*tflm  »um^ 
sTTiaFi  Dufiii^  4S0  K}    Ml  dfl    ioyrnd 
OiiTpui  4^  i'l?  ii'de  ai  tO-30  mA  ttl 
CQfnpimblfr 11-50 


Simg  Tunfid  Co^it 
Small  3/16"  Hex  SPyga  turned  C6II 
3turr^*  10  for  Si, 00 


AC  Outlat 

Panel  Mount  wuh  Leads 
4/$  too 


Audio 
Preicaler 

Make  high  resolution  audio 
measurments,  great  for  mustcal 
mstrumenl  tuning,  PL  tones,  etc 
Multiplies  audro  UP m  Frequency, 
selectable  *10  or  *100  gi^es  Oi 
HZ  ?#soluticin  w»l*>  I  sec  gam 
lime'  High  sensrtivrtty  of  25  mv  % 
me9  input  z  and  buiU-m  filtering 
gives  great  fj^rfotrnance  fluns 
{3n  9V  battery  all  CMOS 
PS  2  kit  $?9  95 

PS  2  wired  S39  iS 


600  MHz 
PRESCALER 

Extend  the  range  qf  youf 
counter  to  600  MHz  Works 
wtth  all  counters  Less  riian 
ISO  mv  sensitivity  specify  - 
10  or  -100 

Wired,  tested.  PS-TB     $59. §5 
Kit  PS- IB  S44.95 


1 


FERRITE  BEADS 

«  1^^  bAmn  BffMt        5/t%m 


Socket  t 

S  ^m  tOvS2-0O 

14  P>n  to/ $2.00 

16  Pin  to/ $2  00 

2A  Pin  4/S2.(MJ 

38  Pin  4/$2.(Kl 

40  P<n  a/$2,0O 


CAPACITORS 

f  ANTALUii 

t.SuP  25V  3^1.00 
L8uF25V3rt1.00 
21  uf  ^V  3/St.OO 


ALUMMIJII 

ttXB  uf  ifiv  naa,4f  tH 
un  sjF  ?aiv  «'■*<  ttt 
ISO  a*  lev  iii.«'  S'liM 


OWKCtMAMfC 
f  lev  if/fi«» 

H  Si  H 


OC'DC  CoATfrni^ 
■J  (f(Jc  inpul  prod     9  IOC  'i  30ma 
i  wOciKoJiJces-TSfrtlt  ra  iSma  fl  25 


Dlodtt 
5  T  VZener     20/Sf.DCI 
1N9H  Typ«     SOi^St.OO 
lKV2Arn{3  ft/StOO 

lOOV  lAmp     IS/il.00 


25  AMP 

100V  Bridge 
$1.50  Old) 

MIni-Bfidge  SOV 

1  AMP 

2  for  $1.00 


1  ft  W  Tuffi  Tf rrti  Pol    t  ,5{l 


,,^ramjc.  IF  Fillers 

Mini  ceramic  t\i\%t^  7  kHz 

SW  455  kHz  Sl50$a 


l£ 


Sprajue     3'4D  pf 
Slable  P^l'ifpropvl'ii^^ 


30  Watt  2  mtr  PWR  AMP 
Sinnpte  Class  C  power  amp  features  6  times  power  gam   1  Win 
tor  8  out,  2  W  in  for  15  out,  4Win  tor 30 out  Maxoutputof  35  W, 
incredibfe  value,  complete  with  all  parts,  less  case  and  T-R  relay 
PA'1.  30  W  pwr  amp  kit  $2JJ5 

TR-1.  RF  sensed  T-R  reJay  kit  S.95 


MRF-23S  iransisfor  a$  u$4icl  m  PA-t 
a-iQdt»9ain    150  mm  $1195 


RF  actuated  relay  senses  RF 

f  1W)  arid  closes  DPDT  refay 

For  RF  sensed  T-R  relay 

TR-1  Kit    $fi.95 


Pow«f  Supply  KII 

Cortipieie  Tr^Di*  regu^t»d  poi**r 
^^ppiy  prgviOH  variable  6iq  1^9  ^<>ii«  ai 
WQ  ma  ^n^  *5  It  t  Amti  Ejtc«>1l«ni  l^gad 
regulation  gooti  Miering  and  sma<r 
%tie  Less  ffanflrormers.  requires  G  3  V 
li  1  A  and  24  VCT 
Complete  kil,  PS'^LT  {d,9£ 


Cfyttal  Microphone 

Smatt  t"  diametei'    *    Tfrich 
crystal  finite  cartxid<gt   t.T$ 


Mini  RG'174  Coajt 
10  ft  fof  $1.00 


Co«x  Cofin«clor 

Chassts  mount 
BNC  type  $1.00 


N«c<r  quai^r  el-4H  I  Nh  f  1  00 


Ami  oit?«ie*  s>*t  capt  i*«i    rfsoiory 

»«n»<Sl<!Ht    0^a*t*    MIC4  ttm  «^ 

itn  twg  iifl)  per  tl  Jt  *S  twff  '300  pet  B.lt 


$  pdfi  typtr  gold  coniacti  lof 
mA^  fOitB  caf  c^oc^;  inwkjie 
pri  t«  FS  aa 


L*clt       your  chotci?  pi  Rase  5pec<fy 

Mini  l=ted.  Jumtjo  Red.  High  jntensrly  Red.  Illumintiwr  Rfrd  */|1 

Mini  VelPow,  JumbQ  VaMaw,  Jymbo  Gr^on  a/$1 


Varactor* 
Mor&rola  MV  ??09  Xi  PF  Nomr^i     gp  JO- SO  PF 

10  Mch  pf  J,'»1  00 


TuniOlt  r«h4» 


OPAMP  Sp«c»al 
BhFETLF  13741  -Diraclpifi  lor  pin  741  cofnpaMble,  t>Lit 500.000  h^£G 
mpLdt  t.  sup^r  low  50  pa  input  current,  low  power  dram 
m  for  onty        St  00  10^  for         t2,M 


fSWG 

rfiMG 

309K 


»1» 

t1  15 

SI  00 


R«g>iilaloiii 


/ai2 

11  00 

?ats 

S100 

7«)5 

fi2i 

7«1£ 

$1  25 

7tl5 

S12S 

Shjink  TuMnt  *^^^^ 
Mica  pfacuf  pees  gr  ahnnk  t>ie   f "  '  '  > 
ahnnl  10  >'    Great  Im  iplicits      HI^I.OS 


Mint  TO'92  Heal  Sinki 
ThartTia^Dv  BtimJ  S  lof  fl  00 

Td  2?£>  H#«l  Smm  I  lof  fl  00 


Opto  Isofators  ■  4N28  type 

Opro  ReMectofs  -  Photo  cfiode  *  LED 


H 


$.S0  ea, 
il.OO  «a. 


Mallei  PIni 
rof  T4  p4n  loOiits    30  ■1i1fi«  tor  MiM 


CDS  ^olDcalla 
RttJttanca  ¥a<riiis  wnr^  Mgiri.  2M  ohmi^  to 
Qvar  3  mag  1  Iw  1 1  QO 


•^  Reader  Servicm — see  piage  226 
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[Hi" 


W 


V 


Here  «s  a  chance  lo  stock  up  your  lab  at  unprecerxtented  prices. . ,  we've  got  to  move  these  out  to  make  room  for  our  ever- 
expanding  CofifxiPro''  division.    Limited  qtianlilies  *  liist  come,  firsl  sefved.    Sonv.  at  these  tow  pric^  wecanrKit  Include  spec 
sheets  of  accepi  COO/teJephone  orders.    Ran  numbers  mi^t  include  the  special  -S  suffix  or  you  will  becJwged  our  regular 
prices.    B^s  may  be  house  numbered  or  t^ave  dual  markfrr-"  This  is  your  chance  to  sawe* 


TTL 


741 3-S 

743a-S 

7444-S 

74S0-S 

7472-S 

7495-5 

7496-S 

74122'S 

74151^ 

741S5-S 

741 59-5 

741 61 -S 

74163^ 

74t64-S 

74190^ 

74192^ 

741  i4^ 

741 9&5 

741918^ 


Quad  2  \npu\  OC 

Triple  3  input  ^ANO 

4  to  16  line  ctecoderiderrfux 

Quad  2  inpul  NAND  OG 

Gray  to  decirnal  decoder 

And'OrHnvert 

JK  MS  tup  flop 

4  bit  binary  counter 

b  bit  Shi  It  register 

Retdggerabla  one-shot 

8  channel  mijn 

Dual  2/4  dQmux 

4 10  16  tine  decodef/demujt  CX^ 

Symihro  4  bit  binary  ccmnter 

Synchro  4  bit  binary  counter 

8  bit  shift  fegislef 

U pi/down  decade  counter 

Up/down  binary  counter 

4  bit  bidirectional  shift  reg 

4  bit  p^raJiel  shift  register 

3  bit  shift  register 


21 /S2 
21/S2 

€rt2 
2Hi2 

e/S2 
21/$2 
21f$2 
10f£2 
12IS2 
1(US2 

mi 
mn 

4/12 

mz 

ifS2 
4/S2 
4i%2 

mi 

4JS2 


CMOS 


4012^ 
4020-S 
402^5 
4044-S 
404&S 
407 1-S 
4093-8 
4S07-S 
4S10^ 


Dual  4  input  NAND 
14  stage  counter 

Tfiple  3  input  NAND 

Quad  RS  latch 

Phase  locked  loop 

Quad  2  input  OR 

Quad  2  In  NAND  Schmitl  trig 

Quad  EXOR 

BCD  upWdown  counter 


ia/S2 

4JS2 

12^$2 

m2 

2i%2 

12/S2 

4^S2 

Am 
2m 


UNEARS 

^W^rkage  tfper  H  »  TO0f)L,  M>  =  minid«^  D  ^  dip,  TK  «  TtBB| 


K>1H^ 

Improved  301  op  amp 

1Qff2 

30aH^ 

Microf>o^««r  op  amp 

enz 

703H-S 

Rfnf  amp 

erta 

7230^ 

voJtage  regulator 

en2 

741 M^ 

Compensated  op  amp 

15^2 

145ai^€ 

Dual  741 

10/t2 

4&S3M-5 

Dual  741 

12/sa 

4l9STK-« 

Dual  track  ISV  reg  w/data 

mi 

TO-220  NEGATIVE 

VOLTAGE 

REGULATORS 


790&^ 
7908-S 

r&i2-s 

79«15-S 

79ia^ 

7924^ 


-6V  regulator 
<8V  regulator 
-12V  rogulator 
'15V  regulator 
'18V  regulator 
-24V  regulator 


2n% 
2S%Z 
2S$1 


m2 


OTHER 
SEMJCONDUCTORS 


S0^2 


•  General  purpose  silicon  signal  diodes 

•  GT5306  NPN  dartlngton,  min  gain 

170CJ0.  25V  200  mA,  T092  package 
•NPN  translator  similar  2  N  3904 

•  PNP  transistor  similar  2N3905 

•  4N2B-S  opto-coupier  6  pJn  minidip, 

MCT'2/tL1  pinoul 

•  SN76477'S  complex  sound  generator 

•  Opto-fsolator    Grab    Bag  —  50    mixed    opto- 

Jsolators  from  a  msjor  many  fact  uner  Un- 
marked 6  and  3  lead  minidips  include  Single 
and  dual  types  with  d^ode,  transistor,  and  dari- 
ington  outpiJts,  Test  tt^em  yourself  and  save! 
Not  recommended  for  beginners.  S0/S4 


10CW*e.B5 
100^S7J5 
1Q0/S8.95 

S/$2 
1ffi2.Sa 


***************** 

SOLDERTAIL 
SOCKET  SPECIAL 

Now  that  youVe  got  the  IGs,  get 

some  sockets  at  a  fantastic  price? 

14  pin:  S0/S4.9S  20  pin:  40/S4.9S 

16  pin:        50/S4.f5  24  pin;  30/S4.flS 

18  pin:         50^54, 35  26  pin:  30/S4J5 

40  pin:  20(14.95 


TTL 


T4LSO0 

74LS01 

74LS02 

74LS04 

74LS05 

T4LS08 

74L$10 

74LSn 

74LS12 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS2B 

74LS27 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS42 

74LS47 

74LS48 

74LS74 

T4LS75 

74LS76 

74LS86 

74LS109 

74 LSI 23 

74LS125 

74LS126 

74LSt32 

74LS136 

74LS138 

74LS139 

74LS151 


S0.34 
0,34 
0.34 
0.38 
0.44 
0.34 
0.34 
0.40 
0-34 
2.20 
0.40 
0.34 
0.40 
0.40 
0.48 
0.42 
034 
0.46 
0.60 
0.49 
0.4a 
1.56 
1.68 
168 
0.54 
0.82 
0.SO 
0.56 
0.62 
tJO 
0.87 
0,87 
1,50 

o.eQ 

1.B7 
1,87 
1.66 


741^154 

2,10 

74L$155 

1J7 

74LSt57 

1.57 

74LS160 

^20 

74LS161 

2.16 

74L$t62 

2.20 

74LST63 

2.18 

74LStS8 

3.7S 

74LS163 

3.75 

74LS173 

2.0B 

74LS174 

2,05 

74LS175 

1,95 

74LSiei 

3.50 

74LS192 

3.05 

74LS195 

1.87 

74LS221 

1.70 

74LS240 

2.50 

74LS241 

2.50 

74LSa44 

?&0 

74LS257 

1.95 

74LS256 

'im 

74LS2e6 

0.69 

74LS273 

2,91 

74LS283 

2.02 

74LS3^ 

o.m 

T4LS366 

0.68 

74LS367 

Oflfi 

74LS366 

066 

74LS386 

0,69 

80LS95 

066 

80LS96 

0.88 

fl0LS97 

0.68 

B0LS98 

0.88 

61LS95 

2.10 

61 LS9B 

2.10 

81 LS97 

2.10 

81 LS9B 

2.10 

MORE  TRANSISTORS 
AND  PETS 

2M2221  NPN  TO-lS  unmartced  7f$1.oa 

ne^^  PNPTOt6unmartced  srsi.00 

2NS907A  PNP  p^asUO  house  #  5/51.00 

2N3055  NPN  TO-3  house  #  irS0.7S 

2NM04  N  PN  TO-1 05  house  #  5«1 .00 

2N390G  PN  P  TOlOS  house  i  S»1 ,00 

2N41 24  30V/350  mW  10^92  3«1 .00 

2N4304  Tai8  plastic  N^FET  gen  purp  a>$1.00 

2N44O0  N PN  plastic  house  #  m\ ,00 

2N4917  PNP  TO-106  5/$1 .00 

2N4046  NPN  TO  106  m\.QQ 

2N5227  PNP  TO  92  30V  B/S1.00 

2N5306  NPN  TO  92  darlington  3/S1.00 

2N544Q  NPN  6/S1.00 

2N54S4  RF  NJFET  3^$1,0O 

041 01  PNP  TO-202  1 A  max  l/SO.SO 

044C4  NPN  TO'220  4A;55V  1/S0J5 

D45C4  PNP  TO-220  4A/55V  m0.7S 

D45H8  PNP  TO-220  10A/60V  3^2.00 

MPS3S94  NPN  gen  purp  4/$t.O0 

FFT100  Photorransistor  lfSO.50 

FET-1  Dual  N^FET  TO-IB  Sim  2N4416     3/51.00 

FET'3  Dual  NsJFET  lo  Tioise  audio  2/$1.(ID 

FET-6  Gen  purp  duai  gate  MOSFET  3/J2.0O 
hoii^t 


1^  H8  MEMORY 

d^   32Kfor$549! 

Limited  quantity:  32K  af  static?  memory  in 
kit  (not  unkit)  form.  Includes  all  parts,  sock- 
ets for  all  ICs,  documentation,  mounting 
bracket,  ©tc.  VVith  solder-masked,  double- 
sided,  tully  legended  board  for  easy  assem- 
bly. If  yoy  own  an  H8,  this  Is  your  cnance  to 
obtain  top-notch  memory  —  without  pay- 
ing  top-notch  prices. 

16K  DYNAMIC  RAMS 

Lowest  price  ever  on  one  of  our  most 
popular  items.  Expands  memory  in  TRS-80* 
-I  and  'II,  as  well  as  machines  made  by  Ap- 
pie,  Exldy,  Heath  H89,  newer  PETs,  etc. 
Low  power^  speed  (4  MHz),  Add  $3  for  dip 
shunts  plus  TRS  80*  conversion  instruc- 
tions.  Umlt&d   quantity  —  first   qome,   first 

served^  "TlRS.eD  i^  a  irfidemark  ol  the  Tindy  CorporaHon 

MA1003  CLOCK 

MODULE -$14.95 

Our  ve^v  t3»e9t  cJock  module  opefates  from  12V 
EX3  and  incluOes  an  (ntemai  timetStase  accurate  to 
0-01  %t  making  it  ideal  for  mobile  applications  in 
your  car,  van,  or  t>oat.  Biue^reen  lloyrescent 
readouts  don't  wash  out  during  the  day.  and  look 
great  at  ntght  Easy  to  build;  just  hook  up  gomm, 
add  two  lime-setting  switches,  and  yow've  got  one 
of  ttie  best  clock  rnodule^  on  ttie  road  With  ap- 
pEtcation  note  that  shows  you  how  to  get  the  most 
out  of  your  MA1003. 

Also  available:  clock/case  combi nation . 
For  S18*95,  well  include  a  matching  case, 
with  mounting  hardware  and  optical  filter, 
along  with  the  MA1003. 

DC  ROBOT  MOTOR  SPECIAL 

DC  tractJonal  horsepower  motor  runs  on  about 
1  to  6V,  Not  a  servo  motor  by  any  means,  but  good 
for  experimenling    with    robots,    toys,    games, 
etc.       KM93.95 

ILUMIiL  CaJ  T^  add  tax.  Mkm  5%  for  shipping;  excess 
refunded  Order?  under  $15  add  $1  tWKtling.  VlSA«r 
MastercandT*  orders  (325  mm}  ^1  out  2*  tiqui  order 
^e&H  at  (41  %\  562-0^3$  COD  OK  with  3tr«e1  address  tor 
UPS-  PtEASE  NOTE  TlLe*HONE  Om&B  AHO  COOS 
Mm  NOT  ALLOWED  ON  SPECIALS  USfWO  ABOVE  SaJe 
prices  good  tnn^ugh  cover  mcMith  &i  manazifie;  otrter 
phce?  3ub(^1  to  ehange  wHtiou)  notice. 


QODBOUT  ELECTRONICS 
BIdg.  725^  Oakland  Airport.  CA  94G14 


:J 


FHEE  FLYEf):  This  ad  ^s  only  the  tip  of  the  iceberg: 
our  catalog  teHs  the  rest  of  the  story.  Add  41 
cents  in  stamps  for  Isl  class  delivery.  Outsid* 
tiSA.  include  S2  to  cover  postage  Kefi/ndafcie 
wttHi  order).  Thank  you  for  your  ^tirte^L 


SAVE!  SAVE!  SAVE! 
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74Sli 

.19 

T4S?«Q 

ias 

T4S573* 

It.^ 

T4S1II 

.ifl 

visjtt 

£.«& 

M1,ST4* 

14. «a 

lisiu 

.79 

74S24^ 

3L3S 

,H$e<W 

11! 

]r4Sll4 

,ra 

7<sa4i 

LS 

U5941 

lis 

'  L^MtTED    AVJ 

e^iLflBlLITV 

d5N    T 

^SCSE   PROMS 

Jl 
.tl 

.m 

M 

\M 

Lfb 
4J* 

MB 
J» 

Ji 

UM 

24* 
.?f 
J.i| 
2.*l 
l.a 
VJB 

.«« 
Jl 

L« 

jt 

.?* 

L*? 
LK 
LK 

Jl 
.» 

.v9 

L*» 
I  iir\ 


t 

C  .  ■  -     .    • 

CA3Qlif« 


CA-LINEAft 


CJUiKW 


LH 

JS 


CAjggev 

CAJliOK 
CAJMH 


1.2 
J» 


cpiin 

CCMtt 
f  roiinc 


1. 1  ii]^}]fli 
C  04011 

cy  4(112 

CQ>4(]U 

C[>tai4 

CtMOlS 
COfiJii 


s 
.a 

.» 

Llf 
.29 

,^ 

.« 

Ll» 

LW 
.19 

Llf 
^ 
M 

LH 


CEMBP 

.71 

coHn 

^ 

CD«I& 

z.« 

ccwa? 

jH 

cDun 

.B^ 

CCMC99 

JJ9 

ccrioao 

.49 

CD4S» 

,99 

CEMrid 

1.4» 

CD-CMOS 


CD4644 
CD444e 

CEHMa 
CDWD 


CDOH 


L# 

4» 

.19 

LJI 
.41 
J* 
LH 
Uf 
LH 
2Ji 


C04&71 

CD«ira 

CM073 

CD407G 
CCMOU 


.41 

i.js 


CD406 
C04DIII 
CD4(M 

C04!£7 

CD4S11 
CP45i4 
CD4&1± 


CO«fi£2 


CCM723 
CD4;» 

MClMlfl 
MC 14411 
MC1441? 
MC1441'9 
MC  1*433 


M 
L» 

i.:Ri 
\-n 

M 
L» 
L7* 
LW 
LH 
L7» 
ilJfS 
t7* 
t« 
1.^.. 

l.^L 
4,H 


JESOS  PROGRAMlVtER 

2708  EPROM  PROGRAMMER 


.  J  mrii»  hm  Lf*  .^iw  n  Lit  1  ST  r ! 


MAM 


■  Ub^  imiv  Ntiw  ^M  lum  *  i"^"  rf  |l*W'»  *«  iwrt*  Hiri  M*lt\  «riih 
*  JtB^i^i  rn<i>x|i  '■i>[liii|  iiii'iMulirrii  \m  iHt  il»^i|>i  |r  iirip  itf ihi  tamiai 

iMkrt  II  Pirt  ht««  iiinjnn  i  vr^  P*^  inmu  iiwt  1 1lVft£.  nii  MR 


«V'^a** 


JE608K    K^T 

J  E  608  A  Aswmbled  and  tested 


S39a95 
3499.95 


3tCSUR 

xcasv 

XCSR 

.  .  :3S 


4A1 


4W*'  rpa 


.900"  <MJr 


4i/tl 


'  v«llcnr    4/1i 


.I'FEr'  **<i 


4/tl 


DISCRETE  LEDS 

MVM)  .UK"  r*d  «/tl 

XC?09R  -12»"  r?d  !i/f| 

KCJQiJG  4S"9re«fii  ^^ 

MCJI^V  .12S"y«0ow  4^1 

xCUfC    UP-dMt       fj^L 


5/Sl 

4^1 


XGlllFf   .IWC'ftd 

JtGlllV   ,lW¥*ltow     4/Sl 
XCllJi:    .IW  CtM'  4(11 

(MFRA-nED  L£0 


CA.      c^tiJisme*!  AAAdc 


DISPUY  LEDS 


_ .  —  CAmnuMi  CJrHkoOe 


'.TAN  1 

MAMS? 

MAN  71 
MAN  72 
MAN  74 
MAN  12 
MAN  a 
MAN  £9 

MAN  £40 
MAN  409 

MAM^a 
MAMSBO 

MAN  I 
MAl^ 

MAN  S150 

MArtCTla 

DLW 

OLMTF 

OLr^ 


PDltmy  Ni 

C  A,-f»il  410 

C.A.  'arean  JOB 

C.A.— fH]  .itn 

C.A.—rad  JM 

C.A.^yfillQvv  hJOO 

C.C— VfiHow  .360 

C,  A,  -«J*ri5a  .JW 

C.A.-iD^ain^6=  1  ^JdO 

CrC— oranqe  JDO 

C.A.--04«n4a — DO  JiA 


prj 


C.A,-"ir«fl— DD 

C.C.— fMJ 

C.A.-'fiKJ 
C,C— H<J 


MO 

.no 


2U91 
*M 

4i 
IJS 

145 

.;5 

.35 

l.» 

.49 

.41 
M 
Ji 

Ji 

.M 
.» 
Jl 
.« 

.tl 
Ji 

J* 
1^ 

i.a 
1.41V 


Typ« 
DLItl 
DL74* 
nLMJ 

OL7U 
GL43G^ 

FND70 

FNDlSi 

t=NPJ59 

FNDbiU 

FHO^l 

HDSP-34QI 

HDSf^MCLj 

aiMCll 


SiB2-f79 

912-719 


klT-1 

hiocxiio 


PcilsrTTv  Hi 

C.A.— nti 

C-A_— IT60  f   1 
C.A™^«d 
C-C-— red 
C.C.— ™d 

C,Cr±     I 

C.C,  [FN □5001 
C-A.  (FNClilfl) 

CrA.— r*d 

C.<L— rtfl 
C-C^H,Ot— mi* 
C^A...L.,l-LO. 

CJ*..l_H,0.— fid 

cj^.R.H.aL-^f«d  -m 

CA..|_H,0.— n*     j4» 
CC.,R-HJ3.-^nie     .430 

tkT 591,4319.  ft  HO    -ten 


-ISO 
,157 

.!^ 

Ma 


—V9i.   ,:M 


Pitiota  XKlittir  OdId  'IvOl.^ 

Ofltkiiily  liQ]Ju&c  Driver 


1.49 

.7S 

LB 
|.:S 
1..* 


L^ 
ISilS 

1.2 


L^.» 


RADJO  CONTROL  CIRCUITS 

idflii  ror  rHiTiDl*  ciantrct  lytttmi  whldn  ua&  pulf*  Ammbtuilii  mDdu^ 
latton  {toy  E4ifiv,  DOllS,  tanhf,  «tE.|  F«itureSi  five  fuFietlort  control, 
AdtUttibls  ll«ir!>^4  «ri9|e,  <MJk|'bi#  fui'  27  artd  47MHf  tUMOS  arvd  low 

KB-442ftTnAK5MITTER    . .  9*JB 

PDwtr  DmCD-:  fvs  m^vt^  T«Tti|».  r«ii9i:  09v*^4'3ff%  — 
Stara^  -V—  -i-t^*  (L   n«.   ^tcr.  •«!(.:  MIV^  Cnr^t^  At 

KB^A^V  HECEIV^n  ,...,.  ^  *.,.*,...  ^  S5,9S 
Afti.  m»if-  lathF^g  IT  A*»*Cl.  S«Pfi»¥  woH* :  Vcfil:  UV.  Vtcl. 
fJV.  Prftwrii  D;&^B.;  fllOmW,  Temp,  f«T>9«'.  l!>Ji*r.  D  i^  STC. 
F^t-C.  fi.p«f.  Mm.!  VOPl  HlV  —  VOP?i4V. 


TiiTiTr 


14  plq  LP 
S6  plrr  UP 
14  Olr  LP 
■  r<\n  lJ" 
1  LP 

liphff  LP 

4leLA  Li> 


LOW  PROFILE 
(TiWJ  SOCKETS 

]-gi ^^ SO- 100 

.11 

.30 

n 

.31 

J4 
41 

JJ  JZ  Jt 


.]€ 

.1^ 

.IS 

lA 

41 

sa 

JSi 

,37 

Jl 

40 

•» 

Jft 

jr 

4i 

JU 

M 

A 

m 

UK 

lUrlrl 


I  D  m  SG 
14  pm  SG 
16  4»iri  SG 
II  p\r^  ^Q 
^  pin  SQ 
n  pin  SG 
JSdln  5Q 

4oeiM  sc; 


SOLDERTA1L  {GOLDi 
STANDARD 


&« 


u-ud 


i.id 

Ir" 
1     !^ 


-36 
.4fi 

IM 
LH 

t49 


Al 
A* 
.46 

.C9 

L4!i 


iii 

TnTTTr 


SOtDERTAtL 
STANDARD  (TIN J 


1-24 


SHI 


50-IB> 


14  lO^r*  bT 
tfi  pin  ST 

24  phi  St 

s  pm  ST 

»  Plo  $T 
ID  pifr  ST 


,13 

-3a 

.41 
LS9 


,15 

-;7 

J? 
M 
JD 


.2<l 
.25 
-S 

JI 
LB 
LJe 


(  pin- 
K)  pii^ 
14  pin 
ififijn 
U  E>ln 

^  pill 

2?  piti 
14  Din 
2t  pin 
}E  pin. 
AQ  Pin 


WW 

WW 
WW 
WW 
WW 
WW 
WW 

^w 

WW 
WW 
WW 


WIRE  WRAP  SOCKETS 
(GOLD)  LEVELS 
1-34 


1-19 

iM 

1.39 
24! 


J4 

m 

LSI 


M 
M 
L23 
1.14 
t3* 
L79 

Lag 


1/4  WAH  RESISTOR  ASSORTMENTS  -5% 


AS?r.  1      sm. 


J^  Onrn    IS  Qtim    H  Ohm    U^^rii.   n  OHm 


soiiei.      $T.95 


ASST,  2       ««. 


il  C3iirn  K^  C3ft  m  OT  Ortin  131  OlURi  ■!  O^m 


SQpm.        $1.96 


A^lST.  3       5«*> 


4n  OhmlU  OAm4 
L3K  LSK 


EJK,  Z4K 


$T,95 


ASST.  4        Sw. 


t.2K 


4,  IK 
IJK 


UK 


BDlKL        $1.95 


ASST.  S        S.«b 


UK 


J3K 


l^K 


47« 
1»K 


BDpci,      ST.  95 


ASST.  6       &4HI. 


ISOK 


IMK 
470K 


3<£iK 


3WK 


»0K 
t3QK 


5>aii{2L      $1.95 


ASST.  7     %m. 


IM 
3,?M 


I.3M 


1.5M 

3L»M 


4.7M 


J4M 


BQ|«jL^ 


$1.^ 


ASST.  SR 


Includes  Bwistor  Ajso.  17  (350  pes.) 


S  10.95  ea. 


SlOu:  '  us.  FundnOnlv 

C*lif  Res>dvPtaA4»i6%SitetTw 

PoiUQa  — A^  WlLplltsSI  iRWrsfic*  lif  diwi^adl 


Sp»c  5h»«n  -  ?5^ 

t4S1  Cs-Uio^  AnvrtAlB  -  S«rwi  41^  stamp 


ncv« 


i36l 


c^f 


ALO^ 


ameco 


ELECTRONICS 


PHONE 

ORDERS 

WELCOME 

(4151  5921097 


11/80 


AIAIL  OlWtR  i'JJCCTRONtCS  -  WORLDhlDE 
1355  SHOREWA  V  ROAD,  BELMONT,  CA  94002 
PRICES  SUBJECT  TO  CHANGE 


^in  JMq. 
4biPt 

llCfKJ»L 
J'tEV/KIt* 

Miii7CPL 
71WCV/Ktt* 
7ll(^CPI- 
niTCPL 

77<]IIDR 

730*1  PQ 

J30I.EV.,^KIt' 

^3»CJPE 

TJOCEV/KJit- 

T7STAW>& 

rsaiPi 
l»|il>^A 

7S1§FV/Ktt* 
r;i4AiJi 
TlltClJI 
7?»OlPt 

miciJi 

73P4IPL 

^^SliAIJL 

^jaAEV/KM* 

VN2IJA 

i'^yjijE 

laeiiPA 

niiBCPA 


«4.lCCPO 

wteccpo 

MttCPA 


I3!ICPA 
«i5CPA 


INTE 


Function 

CMOS  P^reclsfOR  Tlmftf 
Sl<Hiw4rt£^  Cima-,  XTL 
jlrf  pk«M  A/P  {LCD  DfiviJ 
ICCkrcui:  poard.  p|»pl4v 
^^  D^qkl  A,'D  LLED  Dt«v<J 
IC,  Circuir  BoArd,  Dimuy 
jl4  OleH  A/O  LCD  DIft.  )HL,D, 
3>^  Digit  A/O  LED  DIft,  HLDh 
Low  Bittqry  Volt  inttlCAtd' 
CMOi  i_COST0Pi«*tcri/Tlmiir 
StetJ*itcft  Cftip,  XTL 
Toni  Girniilur 
Ton*  OciMrator  Ctiip»  XTL 
OtCtl^ittDf  ClafiitralllKr 
Ffvd    counter  Chip.  XTL 
S4f^r«>n  0»^rit«-  CauflHf 

41  Fync.  CMOS  Stoav4itCf»  CkT 

4  FunC  StlilMWlEtli  CHIP,  XTl_ 
•ppitti  UntTi.  CDynl«t  C-A. 
i'Ol^lll  Frvq.  C:Duri1i-r  CA 
i-P»flli  F'r#i|,  Cdimiif  C,C' 
4^DI«ii  LEO  Up/Odwn  countvr 
t-OlQIt  Univ.  LfiXl  E^ilvr 
LCD  4>V|  Dhglt  Ud  Counltr  DF^I 
1-Diplt  yn|v,  CDunifer 

5  Fumtlan  Counter  CHlp.  KTL 
CMOS  01 M  Prog-.  TlnuiK/Cayn.|;ar 
CMOS  DlvldB'bY'3S*  RC  Tlmar 
CMOS  BCP  ProQ.  TlrrMr/Cfriiotar 
CMOS  OCO  P*og>  TJrTni^Coitntwr 
CMOS  «d  TJ/rwr  (1  plrtj 
CMOS  S!*  Tlrnef  ft*  P^«*J 
ChftOS  Op  Antp  Con^e^^i^ftor 

Oo  Amp  Eat.  CnAvr. 

OuAl  OO  Amo  Cflrttp. 
CIUOS  Trl  Op  ArriD  Como, 
CiKA  OoMl  op  Amt^  C9f*iP^ 
CMOS  OcuH^  Op  Ajfbp  Como, 
VeliMfl  ConnCftSi- 
14pp(t>  bii»-hsap  voii  R*r. 
Vdii  Rtt/ind&ealor 
Volt  ftal/lndkcatOf 
RSI  Li    EVALUATION 


Prk» 


]£.« 


21.% 
1S.» 

i;.v& 

Z.2Q 

1S.« 
11.9S 

SlIS 

JLl 

t7.at 
1-9& 

a.% 

2L^ 
t£A 

10.% 
ILK 
31 .» 

74.9S 
4.9<& 

G.(» 

ZJO 

&WV  L^ 
MMV  SJS 

laMV  T.SA 

ItfMv  rj» 

Dl(>W^  2^ 
LSQ 

WfT5 


r4C(10 
74C15 

MCO« 
?4CiO 
?*C14 

:4CJ0 
WC4 


h3S 

.» 

Jt 

.n 

LB 

J9 

MS 

La 

L^f 

La 


740 


74Ci% 
7IC1&? 
liCl&l 
MCIS4 
74£Ji7 

MCM3 

MC1&* 

l*cjn 

wens 

HClf] 


.75 
L» 

i£ 

L*l 
Lift 
US 


iA^m 

l.%9 

MC23] 

l.^& 

T4C^ 

2.2S 

MCM* 

2.25 

74  cm 

2.49 

7<CJTJ 

2.Si9 

74C»t 

Jf 

MCWS 

l.U 

MC4tl 

19.4$ 

MC912 

L^ti 

»C9ifi 

LSI 

liClIT 

mtt 

nam. 

s.< 

SSi 

S-Tl 
tj» 

wca» 

fj» 

•K3t 

.» 

4K9I 

Jl 

uHgOWEN 

LMIKLH 

LMUCLM 

UHOOH^OH 

TL07ICP 

TU07aCP 

TL(174C1V 

LHQ0I2CD 

TUJCCP 

TL»«CN 

LNOOHCD 

LMBOH 

LMnil4 

l-il«l»CN 

LMXKH 

LhiUOK 

LWI3LDCN 

LMlllH 

L1V^il^H 

LM317T 
LM1]7K 

LM)19N 

LMlBlC-la 
LMXXtK'lS 
LMSCTT-g 
LMXSTT  12 
LM  BTT'IS 
LM£M^ 

l..MjltN 
LMUCf 

LM5KK 
LWOTT 

|,M3J7MP 
LMmK 

uMiigN 

LM:}4«K4 

LMi40K-lZ 
!  M  i40K.i5 


449 
4.71 

.79 
1.3» 
S.43 

1.1« 

2.19 

XJD 

Lfi 

M 
LIB 
US 
LZ 
LJS 

2.41 
LIB 
L7S 
X93 
L» 
1.9» 
LS 

LJi 
LB 
L2S 
LB 


1.91 

LJO 
L4D 
L» 
l.« 

LIS 

e,« 

i.» 
i.a 


LINEAR 


LMi«T-5 

LMiJ40T-(J 

LM340T-1S 

LMS4IP-5 

LMJ4|P-i2 

LM141P-15 

L!VtJ4^P-5i 

UMMIP-IZ 

iLluUfflP-4& 


lUFBlfi 
LFJfilN 

Lf^BHi 


LIWUBN 


LM3i«N 
LM3T3N 
LMJJIN 

LM"fflOiy 
LMiaiN 
LMifl^N 

LM^WN-^ 

LM»N 
LMWN 
UMHN 


1.25 

l.ia 

L2S 

.?5 

,7S 

.75 

M 

M 

M 

LB 

S^» 

M 

MS 

L» 

L» 

UB 

Ln 

3.S 

I.S 
L« 
L?9 
LM 
L39 
L4a 
US 


TLVMCM 


htESHH 

N£5I^H 

NEi40H 

NE»MM 

NEtt«A 

NESSV 

LM^fiCN 

NESiMN 

LM^tiSN 

LM5>6GCIN 

LMifii'V 


MS 
LB 

iJ0 

«JIB 
L» 

3.  SB 

|:B 

i  K 


NEiUFN 

LMUQCN 

LM7WN 

LM?]ON 

LMniN 

LMJ2aN 

LM?ilN 

LM7»M 
LMMICN 


4.B 

.n 
.tt 

.29 

.B 


MCiMisca  iM 

LM747N  .'^ 

Li«W«M        ?  "'- 
LH13HN        1-^,. 

LB 

un 
j.« 

L« 
l.rt 
l.4d< 
2.n 

2.25 

2.95 

1.23 
l.li 

3.B- 
US 
3lB 
J-» 
l.fl 

i.4S 
4,B 
E.« 

J.25 
*.» 

L2f 

l.*S) 

1,95 

.»$ 


LMtetM 
LMlSStV 
UMII4Q0N 

UMIWN 

LMIISIN 

LMSOffiT 

LM2&77P 

LM2fl7^P 

LMBBP-t 

LM]E»N 

LMISCUN 

i,m)«k:n 

LMM9N 
UWtBMH 

LMBkEN 

oenBN 

RC4B1KB 
nc4J^TK 
HC4IBTK 
K&443I 

LhllAOOA 

ICLRt!i$aB 

LM[3DS&I^ 

LMlJfiODN 

75-LJilN 

7W»N 

ft45ICN 


CAPACITOR  CORNER 


54)  VOLT  CERAMIC  DISC  CAFAClTORS 


AT  pi 

HOpf 
SB  of 
470  or 


iS    IMI 


« 


.01     Ji     ^ 


Vilu* 


14 


li 


m 

.12 


100  VOLT  MVtAft  f  ILM  CAPACITORS 


.Wim 

.Dftilml 
pOlmf 


-1? 

-12 
.12 
.12 


.10  .S7 

.HI  .07 

.10  .07 

.  10  .Q7 


JtlZZnnI 

JH7riir 

.IjTlf 


.11 

.17 
.23 

,27 


Jt 

.01 
.13 

,17 
.22 


^20%  DIPPED  TANTALUMS  (Solid}  CAf  ACITORS 


.lAliiV 

.K 

.;m 

.^ 

LBf^V 

is^-iSv 

.39 

.M 

.» 

2.2/^V 

.??/J5V 

.39 

.34 

.S!» 

J.3/2SV 

ij/av 

.J9 

.it 

Ji 

*.7/SV 

<?/35V 

.39 

14 

B 

MI^V 

.*!.,■  .ft 'J 

.39 

W 

^ 

a^y 

3  .iJ/;Sv 

-H 

a 

B 

2?^«V 

MINL  AbliMtNUM  iLEC 

tHOLVl 

AKty  L<d 

itlMV 

Jt 

M 

IS 

^/zsv 

LMItf 

_39 

U 

-47iay 

tl/fiv 

JT 

U 

u 

LOi^wy 

4.?,«V 

Ji 

-a 

.11 

B@y 

P/BV 

.U 

s 

.It 

Lii;»v 

JA^iV 

Ji 

42 

4-7/KV 

n/sv 

19 

.M 

.13 

t.7iBV 

22VWV 
47/»V 

-2& 

Jl 
^ 

.11 

.n 

4?/S0V 

lODysov 

^ 

-» 

73 

K/SV 

.2f 

.M 

.22 

lO/MV 

.41 

.37 

.3* 

4  7/^V 

t^mv 

,» 

34 

.J3 

IDQ/16V 

2^t>MV 

.4^ 

43 

.4L 

100/5&V 

iimiv 

A* 

-W 

.4S 

1(M/50V 

uw/uv 

-79 

M 

.AL 

220/16V 

l^/i«v 

-S 

n 

^ 

*713/25V 

4L 

5L 

.a 

TV 


,37 
.45 

.47 


.2? 

.11 

JS 


Rwti^i 


J  7 
.tl 

47 
.U 
44 
47 

.25 

.37 

i 


J*      J3 

.O       .12 


,14 
.15 
.11 

.W 
,B 
44 

.14 
.15 
.23 
,17 
.23 

,n 

.11 


.13 
.14 
-12 
-U 
4* 
-U 
.13 
44 
.19 
.14 

.11 

49 

.37 
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D  RADIO 


913-381- 

B01  2  CON 
OVERLAND 


BOX  A3 

RK.  KAN 


66PD4 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERrCA'S  NO.  1  Real  Amateur  Radio  Store 


WW: 


^K^pii-  iJi'iMiBm 


IdM^i 


ji    ii»,uraT 


i 


Ll!l  ■■■ 


"ASSOCIATED"  IS  THE  BEST  PLACE  TO  BUY. 

*NOTE:  WE  BUY  EQUIPMENT,  AS  WELL  AS 

SELL  AND  TRADE. 


VISA 


h'C&Oi}^  ^v 


WE'LL  DO  IT  YOUR  WAY! 


master  charge 


NOTE:  SEND  $1.00  FOR  OUR  CURRENT  CATALOG 
OF  NEW  AND  RECONDITIONED  EQUIPMENT. 

*ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF  UNSERV- 

ICED  EQUIPMENT  AT  GREAT  SAVINGS.  A  BONANZA 

FOR  THE  EXPERIENCED  OPERATOR.  TO  OBTAIN  THE 

NEXT  UNSERVICED  BARGAIN  LIST,  SEND  A  SELF 

ADDRESSED  STAMPED  ENVELOPE. 
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NEW! 


Tunable  420  MHz  Fast 
Scan  TV  Converter 

Receive  Fast  Scan  Amaieuf  TV  m  I  he  420(0 
450  MHz  Band  with  any  TV  sel  Lo^A/  noise, 
high  gain  rf  Amp  with  Varacior  tuned  input 
*tnd  outputs,  Biriit  in  AC  supply.  Comes  in 
I  wo  tone  waJnut  &  beige  cabinet  measuring 
17/8"  Ji  4  V4'  X  4V&'  Factory  wired 
with    Z-year  guarantee.  ATVC-tO     $59.96 


Basic  Varactor  Tuner 

&  PS  Kit  w/instructtons 


ALDELCO 

ELECTRONIC 

coiunwY 


THE  VERY  POPULAR 


TOPE 

ACCUKEYER 

KIT 


ATVC10K 


S39.95 


•  Self  Cornpleting  Dots  &  Dashes 

•  Iambic  Operation 

•  SingJe  Dot  &  Dash  Memories 

•  Provision  for  Attachment  of 
Memory  for  DX  or  Contest  Work 

fleviseo  H/efsionof  ilie  Accukeyer  featured  in  iheARRL  Handbook, 

Has  rnore  logical  IC  Layout  and  ON  Soard  sidetoneOsciHator,  in 
eludes  PC  Boards  TTL  fCs,  5&5  Timer,  fC  Sockets,  Switch,  SpealKer, 
Transistors,  capacitors  and  resistors.  Requires  5  V DC  $21.95 

Use  our  PS  'i  Power  syppJy  l^it  to  power  keyer  fi.  Memory  oniy  $8.95 


MEMORY  ADD  ON  KIT 

Four  Position  Switch 
3-21  Q2s,  sock&is,  and 

resistors  $5.00 


NEW 
1056  BIT 
EXPANDABLE 
MEMORY   KIT 


INCLUDES  PC  BOARD 
AND  PARTS    STILL  ONLY 

$21.95 


ACCUKEYER  MEMORY  KIT 

fSame  size  PC  Board  as  Accukeyer 
'■Supplied  with  one  2102  Memory  Chip 
'  Hoom  on  I  he  board  for  three  more 
'  Four  chips  will  total  4224  BITS 

LED  tndicator  rof  Programming 

Adaptable  to  other  keyers 

Requires  5  volts  DC 


OV-12  Crow  Bar 
Overvoltage  Pi'oiectlon 
Circuit-  Triggers  App, 
16toievoits     $8.95 
5  to  8  voUs  9,95 


RF  TRANSISTORS 


SD10184 

SD1074 

SD1076 

SDioee 

SD1069 
5D1143 

soiisa 

SOT272 
SD1278 
SD1416 
SD142e 
SD1433 
SD1434 
S01451 
SD1477 
2N5945 
2N5346 


40W 
SOW 
75W 
25W 
40W 
10W 
12Vf^ 

jdw 

50W 

70W 

45W 

SW 

SOW 

50 

100W 

4W 

10W 


4.5db 

I1db 

13 

6 

5 

10 

5.3 

6 

10 

6.7 

6.5 

7.5 

5 

14 

6 

a 


MAX  1QQ  8  DIGIT 


30MHz 

50 

450 

450 

2m 

200 

220 

50 

175 

175 

450 

450 

50 

175 

460 

450 


380-4LFL 

500-6LFL 

500-6LFL 

5006LFL 

500-6LFL 

MT72 

T0117 

MT72 

MT72 

500^6LFL 

500-6LFL 

MT90 

500-6LFL 

5006LFL 

5006LFL 

MT90 

MT90 


15.25 

21,15 
2400 
23.25 
27.15 
10.95 
1230 

9.&0 
16.30 
26.80 
22.65 

9.50 
34.00 

ia.10 

52.85 
10.75 
1300 


2N3375 
2N3653 
2N3866 
2N4427 
2N5589 
2N5590 
2N5591 
2N5913 
2N60eO 
2N60ei 
2N6082 
2N6083 
2N60e4 
3Ne094 
2N6095 
2Na096 
2N6097 


30W 
2  5W 

LOW 

LOW 

30W 

lOW 

25W 

1.75W 

4,0W 

15W 

25W 

30W 

40W 

4.0W 

15W 

30W 

40W 


400  *AHz 
175  MHz 
400  MHz 

175  MH^ 
175  MHz 

175  MH^ 
175  MHz 
175  MH; 
175  MHi 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 


T060 
T039 
T039 
T039 

MT71 
MT72 

WT72 

T039 

MT72 

MT72 

MT72 

MT72 

MT72 

XI 06 

XI 06 

X106 

X106 


560 
140 
1.25 

1.35 

475 

780 

10,25 

1,70 

5  40 

845 

9,75 

11.75 

12.95 

6.60 

8,50 

10.35 

20  00 


THE  GLOBAL  SPECIALTIES  FAMILY 
(formerly  Continental  Speclatties) 


PHOTO  CLIPS 


5  TO 


iS:itiUQ 


3.579545  MHZ  Crystal  Osciltator. 
Siie  1J6"  X  7,3S"  x  5.63".  Re- 
quires 7.5  to  10  VDC.  Operates  on 
AA  nioads  or  atkaiine's  {not  sup- 
plied). S134.95 

PS500 

FHESCALEH 


LP2 
LOGIC  PHQBE 


Extends  range  10  times  compati- 

ble  mth  most  counters.  Requrres 

7.5 -10  VDC  570.00. 

ACCESSORIES 

Charger  adaptor  noV  mod,  100 

CM.  SI 2.45 

Mobile  charger  actaptor  mod.  100 

CLA  $595. 


Use  to  300  nsec  1.5  MHz  Shows 
logic  state  at  a  glance.  Easy  to 
use.  Only  S24.95 

LP1 

U&e  up  to  SOnsec.  10  MHz.  Memory 
feature.  S44.95 


For  corrpiete  GSC  catatog  send 
SOd;  handling^  shipping, 


14  pin 

PC  14 
$4.50 

16  pin 
PC  16 

$4.75 

24  pm 
PC  24 

$10.00 


EXPIRIMENTOR  SERIES 
BREAD  BOARDS 


EXP  600 

$10.95 

EXP  300 
S$9,95 

EXP4B 

$4.00 

EXP  650 
$6.25 

EXP  350 
15,50 


i.       :!i'ftjyi:i!K::..., 


'■■.''■■■■■   -^f:  :■ 


SEVEN  DIGIT  HAND  HELD 
FREQUENCY  COUNTER  KIT 

Accuracy:  ±0.0002% 
Gate  Times:  1  or  0.1  Seconds 
Frequency:  Typical  to  148  Mhz 
Sensitivity;    5.5  mv  @    27  Mhz 
5     mv  @    50  Mhz 
12     iTtv  @  135  Mhz 
Power  Required:  5  VDC  (4  A  A  n  leads) 
Has  input  for  batt.  charger 
diode  protected. 
P.C.  board  measures  2V4"  x  4" 
Aldeico  supplies: 

IGs,   sockets,   P.C,  board  crystal 
capacitors,  resistors,  battery  holder 
nai,  A  1188A  readouts  0.100"  and 
instructions, 
(case  &  batteries  not  included) 

$49.00 


BASIC  600  MHZ 
PRESCALER  KIT 

Includes:  PC  board  11C90, 
capacitors,  diodes  and  instructions 
requires  5VDC  $29.95 

12V0C  option  $1.75 


ALDELCO  KITS 

DUAL  DIGITAL  12^24  HOUR  CLOCK  KIT 
NOW  W»TH  A  NEW  WALNUT  GRAIN 
WOOD    CABINET 

ONLY 
S49.95 


9J  31       es  ^1 31 


TWO  METER  TELESCOPING 
WHIP  ANTENNA 

wftt}  BNCmats  $3.95  sngie  whip  with  BNCm^ie  S9.50 
(aiso  good  for  freq.  counters) 

MODEL  951  ADAPTER  $Z95 

UG255U  BNC  nnaie  to  VHP  female 


12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5-  DfSplsy  LED  63 J 4  Ciocff  Chip,  freeie  fe^ti/re  (of 
Bccurase  set.  fns  our  standard  cabtnei  QNLVS-iS  95 

CLOCK  CABINETS 

Woadgra/n  Of  b'ach  leather  03.  $4  95 

CRYSTAL  TIME  BASE  KIT 

iocfode^  PC  Board.  Cfys^ui.  jH p^yfj:s  ^^0  tn^UiKiions  $4  95 


BIG 

MODEL  ALD  5-W       0.5  LEDS 

featufes: 

12  or  24  Houi  Operation  on  either  ciock 
Each  Ciock  sepafalely  com  rolled 
Freeze  ^ealure  for  hme  set 
Easy  assernbly  for  c^ocls  ancf  cabjnet 


ADJUSTABLE  POWER  SUPPLY  KITS 

S1 5  Volts  500  MA  Model  PS5 $8.95 

12-20  Volts  500  MA  Modet  PS12 8.95 


ALDELCO 


,/'30O 


2789A  MILBURN  AVE,  BALDWIN,  N.Y.  11510 

516  378  4555 


Add  6%  shipping.  Add  $  LOO  for  orders  under  SlOMO-  Out  of  U.S.A.  add  15%  shipping  and  certified  cheek  or    money  order  in  U.S.  funds. 
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(?M«Hz 


electroi|ics 


Toll  Free  Number 

800-528-01 80 
(For  orders  only) 

lot  IS  vQllageqonUoHediirt*^ making  Ihe  il  range  approjclmately  54 


t     ri      b     ■      I-     -i 


h      I      -I      (> 


.#    #     ^   ■    -■    *  'I 


,$19.99 

.$44.99 

.  £6999 

569-00 

$159.99 
S49.99 
$4§.99 
S&^.99 

12^-99 
5299-99 
S359.99 

SI  49.99 

S  169.99 

S1S9  99 

515,00 


1900  MHi  id  2500  MHl  DOWN  CONVERTEH 

This  ^ece^ver  is  tunabfe  3  range  oi  1 900  lo  2500  fnc  and  ts  intended  for  amaieur  radio  use  The  local  oscllla 

lo  ea  TTic  [Channels  2  lo  ?}. 

PC  BOARD  WiTH  DATA  , 

PC  BOARD  WITH  CHIP  CAPACITORS  13 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY    

PC  BOARD  WtTH  ALL  PARTS  FOR  ASSEMBLY  PLUS  2N6603       

PC  BOARD  ASSEMBLED  AND  TESTED     

PC  BOARD  WITH  ALL  PARTS  FOFI  ASSEMBLY.  POWER  SUPPLY  AND  ANTENNA 

POWER  SUPPLY  ASSEMBLED  AND  TESTED 

YAGI  ANTENNA  4'  LONG  APPROX.  20 TO 23  dB  OAIN  . 

YAOI  ANTENNA  4' WITH  TYPE (N.  8NC.  SM A  ConneclofJ 

2  FOOT  DISH  W^TH  FEED  AND  MOUNT      . 

2300  MH2  DOWN  CONVEPrrER 

tncfudes  cofiveftei  moiirited  in  antenna,  powef  supply.  Plus  90  DAY  WARRANTY 
OPTTO  N  in  M  R  F902  m  U  Ofit  end .  (7  dB  noi  se  t  iflu  re) 
OPTION  12  2N&6Q3  In  front  emj  i5dB  noise  figufe} 
2300  MHz  DOWN  CONVERTER  ONLY 

10d&Nai&eFigyre23dBgaininbox  With  Nconn  Input  F  conn  Outpul 

7 dBNofse  Figure 23 dB  gam  in  box  with  N  conn  Inpul  Fconn,  Output 

5  dB  Noise  Fixture  23  dS  gam  mtK>xw*lfiSM  A  conn  Inpul  F  conn  Output 
DATA  IS  INCLUDED  WITH  KUSOR  MAY  BE  PURCHASED  SEPARATELY 

Shipping  and  Hindtlng  Coal: 

Receiver  Kils  and  Si  ,50,  Power  Supply  add  13,00.  Anienna  add  S5  00.  Option  1/2  add  S3  00,  For  connplete  aysiem  add  $7  50 

Rep  I  ace  men  I  Parts: 

MRF901  %B0O  MBD101  S2  00 

2N6603  512,00  001  chip  caps  S2.00 

PC  Board  c>niy  $2B  00  Miin  data 

HOWARD/COLEMAN  TVRO  CiRCUtT  BOARDS 

DUAL  CONVERSION  BOARD  125  DO 

This  txiaFd  provides  conwersion  from  itie  3.7  4  2  band  fitsl  to  900  MKj  where  gam  and  tiandpa^s  riltenn^  are  pfOvide<J  and,  S&cood,  to  70  MHz  The  tward  cO^tlamstJOth  Ipcal 
esciiialors,  one  iixed  and  ttieo!  her  variable.  An<S  the  second  mnef  Conslruction  15  gfeatty  simplified  by  the  u^eoJ  Hybtid  IC  amplifiers  Tor  the  gam  Mages  Bare  boards  ci>si 
S25  and  It  IS  estimated  that  parts  tor  consiruciion  v^ill  cost  S270  tNote  The  two  Avanteit  VTO's  account  lor  S225  ot  this  cosi  I 

47pFCHIPCAPACfTORS  . *^00 

Few  use  *irn  iiuai  conveiston  o<»r<j-  Consjsi^  gt  %^7  pF 

TO  MHl  IF  BOAflD KSOO 

This  circuit  provides  about  43  dB  ^ain  with  50  o*im  input  and  cMitput  impedance  It  rsde5igne<J  to  drive  m^  HOWARD- COL  EM  AN  TVRO  DefruxltJlatof  The  an^xiard  band 
pass  tiirer  can  be  tune^J  for  bandwidths  tretween  20  and  35  MHz  *ithi  a  paisband  rtppleol  less  than  ' ,  dB  Hybrid  ICsare  used  tor  the  gam  stag^  Bare  boards  cost  125.  It  is 
estimared  thai  parts  for  construction  wrH  coat  less  than  S40 

.01  pFCHlP  CAPACITORS  5^  ™ 

For  use  with  70  MHr  IF  Board.  Consrsts  0I  7  01  pF 

DEMODULATOR  BOARD  .  • . . .  l^QOO 

This  circuit  takes  the  ?0  MHz  center  frequency  satelllle  TV  signals  in  the  tO  to  200  rnilfTvott  range,  delects  ihem  using  a  phase  locked  loop,  deemphasizes  and  IHiefs  (he 
result  and  ampNtte^  the  ro&ull  1o  produce  siandard  NTSC  video.  Other  outputs  Include  Ihe  audio  subcarrier.  a  DC  voliage  proportional  to  Ihe  strenglli  of  the  70  MHz  signal. 
and  AFC  voltage  centered  at  about  2  volts  DC  The  bare  board  cost  $40  and  lotal  pans  cost  le&s  than  $30 

SINGLE  AUDIO  $15.00 

TNis  circuit  recovers  Ihe  audio  signals  Irom  the  6  B  MHz  frequency  The  Mlllef  9051  coils  are  luned  lopass  (he  6.8  MHi  subcarner  and  the  Miller  9052  coil  lune&  (or  recovery 

ot  the  audio 

DUAL  AUDIO  S25.00 

Duplicate  of  the  single  audio  but  aiso  covers  (he  6.2  range 

DC  CONTROL  '  S15  00 

Tfiss  Circuit  contTots  ihe  VTO's.  AFC  and  the  S  Meter 

TOTAL  COSTS 

Using  the  HOWARD^COLEMAN  t>oards  and  ttif  tecommerided  parts,  it  is  edStty  pp&sttiie  to  build  the  complete  receiver  rexciudinf  LNA)  tor  tess  than  S6O0  Constructitwi 

time  IS  a  tew  ewenmgs  and  the  tune  up  is  minimal 


TERMSr 

WE  REGRET  WE  NO  LONGEfl  ACCEPT  BANtC  CARPS. 

PLEASE  SEND  POSTAL  MONEY  ORDER,  CERTIFIED  CHECK.  CASHIER'S  CHECt^  OR  MONEY  ORDER 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  WE  CHARGE  15'^  FOR  RESTOCKING  ON  ANY  ORDER 

ALL  CHECKS  AND  MOISJEY  ORDERS  IN  US  FUNDS  ONLY 

ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS, 

ALL  PARTS  PRIME  AND  GUARANTEED 

WE  WILL  ACCEPT  COO  ORDERS  FOR  S25  00  OR  OV£R.  ADD  St  50  FOR  COO  CHARGE 

PLEASE  INCLUDE  STSO  MINIMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES 

WE  ALSO  ARE  LOOKING  RDR  NEW  AND  USEO  TUBES, 
TEST  EQUIPMENT,  COMPONENETS  ETC. 


WE  Also  SWAP  OR  TRADE 


FOR  CATALOG  SEE  JANUARY,  1980.  /3  Magaime.  M>  Pages, 


(602)  242-3037 
(602)  242-8916 

211 1  W.  Camelback 
Phoenix,  Arizona  85015 
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(SM*^ 


elect  roqicjk) 


FA[RCHfLO  VHF  AND  UHF  PRESCALER  CHIPS 


95M90DC 
95H91DC 

11C70DC 

ncseoc 

nC44DOMC4CNl4 
nC?4DDMC4024 

11C0SDC 
11C01FC 


350  MHZ  Prescal&r  Divid«  by  1<V11 

350  MMz  Prescai&f  Divid«  by  S/6 

650  MHz  Prescaler  Divide  by  1(V11 

850  MHz  PrGBcaier  Divide  by  S^S 

1  GHz  Divi<$e  £>^  24B/256  Presc^er 

600  MH/  Flip/Flop  with  tesa\ 

ECL  VCM 

Pha^e  Frequency  Oeieciot 

Dual  TTL  VCM 

UHF  Pf ©scaler  750  MHz  D  Type  Flip/Flop 

1  GHi  Coynter  Divide  by  4 

HiQh  Speed  Dual  5^4  mpul  NQ/NQR  Gate 

WISPER  FANS 

This  Ian  is  super  quiet,  etficreni  cooling  where  lew  acoustical  djst 
must.  Size 4, 6fl"  k  4,63"  x  1  50 Mm pedance  protected.  50/60  Hi,  1 

TRW  BROADBAND  AMPLIFIER  MODEL  CA615B 

Frequarcy  response  40  M  Hz  to  300  MHz 
Gain:  300  MHJ!  16  dB  Mm,  17  5dB  Majt 

50  MM2  0  IQ  «  1  dB  from  300  MHz 
Voltage      24  vQJIsdc  at  220fTiamax. 

CARBtDE  —  CrflCUri  BOARD  DRILL  BtTS  FOR  PC  BOARDS 

Size  35. 42. 47. 49.  SI.  52 

Size  S3,  54, 5S.  56. 17,  58.  59. 61, 63. 64. 65 

Size  6€ 

Size  T  2^  mm.  1  45  mm 

Size  3  20  mm 


mso 

9.50 
16  50 
1650 
29  90 
12.30 

4.53 

aas 

3.82 
12  30 
74,35 
15.40 


urbance  \&  a 
20  Vac, 

19  9& 


S19.99 

12.15 

1-85 
190 
ZOO 
3,58 


CRYSTAL  FILTERS:  TYCO  001-19180  Si  me  as  2194F 

1Q.7  MHz  Narrow  Band  CrysiaJ  Filler 

3  dB  bandwidlti  15  kHz  mm  20  dB  bandwid^th  50  kHz  mm  40  dB  t>andwidth  ISO 

kHz  mm 
UMimate 50 dB  In^ftion  loss  1.0 dB  maiL  Rtpple  1  0  tSB  max  Cl  0^  / -  5pf  3600 

ahms  $5^^ 


MLTRATA  CERAMIC  FILTERS 

Model  s      SF  D-455  D  455  k  Mz 

SFB'455D  455  kHz 

CFM-455E455^Hz 

SFE.10  710  7MHZ 


S3  00 
200 
7  96 
5.95 


TEST  EQUIPMENT  -  HEWLETT  PACKARD  -  TEKTRONIX  —  ETC. 

H«wlell  Pitkard: 

49 1C  TWT  Amplifier  Z  lo  4  Go  1  watt  30  dB  gam  $1150,00 

608C   10  mc  lo  4B0  mc   1  uV  io.SV  into  50  ohms  Signal  Generator  50000 

608O   10  to  420  mc  .1  uV  10.5V  into  50  ohms  Signal  Generator  5QO.0O 

61 2A  450  to  1230  rnc  .1  uV  lo  5V  into  50  ohms  Signal  Generator  750.00 

6UA  900  10  2100  mc.  Signal  Generator  500.00 

6t6A    18  to  4.2  Gc  Signal  Generator  40€,00 

616B   1.8  to  4  2  Gc  Signal  Generator  500.00 

6iaA  3.8  lo  ?  2  Gc  Signal  Generator  400.00 

6166  3.B  to  72  Gc  Signal  Generator  500  OO 

620A  7  lo  II  Gc  Stgnal  Generator  500.00 

623B  Microwave  Test  Set  900.00 

€26A   to  Gc  *o  IS  Gc  Signal  Gerterator  2500  00 

695 A   12  4  to  T8  Gc  Sweep  Generator  900.00 

AIMtch; 

473                225  ID 40O  mc  AMfFM  Signal  Generator  750.00 

StnQ*r 

MF  Sf V  R-4      Universal!  Spectru  m  Analyzer  wriiri  1  kHi  to  27. 5  mc  PtuQ  in    1 3)0.00 

KaOvIc 

Km3i0- 1 00     TWT  Ampli  fitf  B  ( o  1 2.4  Qc  1 00  wat  I  $  40  dS  gai  n  920aCM> 

PcHirKf: 

?D3&243Sn02A 

Call  Elf  afed  Dl^ptay  with  an  5SB  Analysis  Module  and  a  tO  to 

40  mc  Si ngfe  Tone  Synthesizer  T 500  00 


HAMLIN  SOLID  STATE  RELAYS: 
I20vac  aMO  Amps 
tnpui  Voltage  3  lo  32vdc 
240  vacal  40  Amps. 

Inpul  Vcsitage 3 to 32  vdc, 


YOUR  CHOICE  $4.99 


RF  TRANSISTORS 

rrPE  PRICE 

2N1561  SI  5.00 

2N1562  15  DO 

2Nie92  15  00 

2N1693  15  00 

2N2e32  45.00 

2NaaS7JAN  2.52 

2N2876  12.35 

2N2eeO  25.00 

2IV2927  700 

2N2947  1B35 

2N294a  1550 

2N2949  3.90 

2N2950  500 

2N32e7  4.30 

2N3294  1.!S 

2N3301  1.04 

2N3302  1.05 

2N3304  1.4B 

2N3a07  12.60 

2N330$  3.gO 

2N3375  9.32 

2N35S3  157 

2N3756  7.20 

2N3d18  6.00 

2H3866  109 

2N3e66ilAN  280 

2N3866JANTX  4  49 

2  N  3924  334 

2N3927  12  10 

2N305(I  2666 

2N4072  100 

2N4135  2.00 

2M4261  t4.eO 

2N4427  120 

2N4957  362 

2N4960  2.92 

2N4959  2  23 

2N4976  1900 

2N5D90  12,31 

2NSlOd  4.03 

2N5109  1.66 

2N5160  3.49 

2N5179  1.05 

2N5T84  2.00 

2N5216  47.50 

2JSI55&3  4,55 

2N5589  6.62 


We  can  supply  any 
value  chip  capac- 
Hors  you  may  need. 

f'^ICES 


110  10 

S199 

11    50 

1.49 

51  -  too 

1.00 

101  -  1.000 

T5 

1.001  up 

50 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


TYPE 

2NS590 
2N5591 
2N5637 
2N5&41 
2N5GA2 
2N5643 
2N6545 
2W5764 

2N5842 
2N5849 

2N6a62 
2M59U 
2N5922 
2N5942 
2^5944 
2N594S 
2N594e 
2N6OS0 
2Ne0S1 
2N60e2 
2N6083 
2N6084 
2N6094 
2N6095 
2N6096 
2N6097 
2N6t36 
2N6166 
2N6265 

2msm 

2N6439 

2N645*PT9795 

2N66a3 

2hfe604 

A50-t2 

BFR90 

BLY56SC 

BLY568CF 

CD3495 

HEP76/S3014 

HEPS3002 

HEPS3003 

HEPS3005 

HEPS3006 

HEPS3007 

HEPS3010 

HEPS5026 

HP35e3l& 

HXTR5104 

h^M1500 


PRICE 
%8  15 

11.85 
22  15 

600 
10.06 
1582 
12.3B 
27.00 

878 
21.29 
51.91 

3.25 
10.00 
46.00 

8.92 
12.38 
14.69 

7.74 

10.06 
11.30 
13.23 
1466 
7.15 
11.77 
2077 
29  54 
2015 

aaeo 
moo 

100  00 
45-77 

moo 

12.00 

12,00 
25  00 
5.00 
2100 
25  00 
15,00 

1130 

9.95 
19,90 
24  95 
11.34 

2.56 

50.00 
32  20 


CHIP  CAPACITORS 

ipr  27^1 

15pt  33pf 

2.2pt  39pr 

27pt  47pf 

3  3pt  56pt 

3  9pf  6dpt 

4  7pr  a2pf 

5  6pt  lOOpf 
6,Bpf  llOpt 

nzpi  i20pf 

lOpf  I30pt 

t2pt  iSOpf 

T5pr  I60pf 

tSpl  idOpt 

22pt  20Qpf 


TYPE  PRICE 

MM1550  S10.00 

MMt5S2  5000 

MM  1553  56.50 

MM1601  5.50 

MM1602r2t45&42  7.50 

MM1607  8.65 

MM1661  15.00 

MM1669  1750 

MM  1943  3.00 

MM2605  300 

MM2608  500 

MMB006  2.23 

MMCM916  20.00 

MMT72  t,l7 

MMT74  1J7 

MMT2857  2.63 

MRF245  33,30 

MRF247  33.30 

MRF304  43  4S 

MRF420  20,00 

MRF4S0  11.85 

MRF4S0A  11,85 

MRF454  21,83 

MPtF456  20  88 

MRF476  5  00 

MRF476  5  00 

MRF502  108 

MRF504  6.95 

MRF509  4  90 

MRF5I1  8-15 

MRF901  3,00 

MRF5177  21.82 

MRFaOD4  t.GD 

PT4186B  3  00 

PT45riA  150 

PT4612  5.00 

PT46ia  S.OO 

PT4640  5-00 

PT8659  tO.72 

PT9784  24.30 

PT9?90  41.70 

SD1043  500 

SDm6  3.00 

SD1116  5.D0 

S0ni9  3  00 

TA7993  75,00 

TA7994  100.00 
TRWMRA2023'1.5       42.50 

40281  10.90 

40262  11,90 

40290  2,48 


220pf 
240pf 
270|lF 
300pf 
330pf 
360pr 
390pr 
430pf 
470pt 
5lOpf 
560  pf 
6^pt 
6@0pt 

eaopt 

1000^7 


iSOOpf 
tSOOpf 

teoopt 

220001 

2700pf 

3300pt 

3900p} 

4700pl 

5600pl 

6800pf 

i200pf 

OlOmf 

0i2mr 

0l5mr 

OlSmf 


ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

5.522  7/e 

5  595-2  7!BI\J 

5,595  SO0/4/CVV 

S595  2  7LSB  YOUR  CHOICE  tZ4.95 

5.595-2  7USB 

5.645  2  7/6 

9-OUSBfCW 


t^  Reader  Seivtce—  see  page  22tp 
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^-«  «lectronicjfi 


MGTGHGLA    SGmiconciuct€>r 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


The  RF  Line 


MRF454 


S21-83 


MRF458 


$20.68 


NPN  SILICON  RF  POWER  TRANSISTORS 


NPN  SILICON  RF  POWER  TRANSISTOR 


.  .   .  designed  for  power  amplifier  spplications  in  indu^trlaj,  com- 
mercial and  amateur  radio  equipment  to  30  MHz, 


Specified  12.5  Vott,  30  MHz  Characteristics  - 

Output  Power  ^  BO  Watts 
Minimum  Gain  =  12  dB 
Efficiencv  =  60% 


MRF472 


S2.50 


.  .  dflsi<5n€d      for     power     ampliftfr     applications      m      mdustnaf, 
commsncal  and  amat'&uF  radio  equtpmeoi  \o  30  MHz. 

•  Specified  12.5  Volt,  30  MH/  ChaTacterislics  - 

Output  Power      80  Walts 
Minimum  Gam  =  1 2  dB 
Effici^encv  ~  50% 

•  Capable  of  Withstanding  30  1  Load  VSWR@  Rated  Pqi^^  and  VcC 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  designed  primarily  for  use  in  iarge-signal  output  amplifier  stages. 
Intended  for  use  in  Citizen  Band  communications  equipment 
operating,  at  27  MH?.  H^gh  breakdown  voltages  allow  a  high 
pefcentage  of  up  modulation  in  AM  circuits. 

•    Specified  12.5  V.  27  MH^  Characteristics  - 
Power  Output  =  4  0  Watts 
Power  Gain  =  lOdB  Minimum 
Efficiencv  =  6B%  TyplcaJ 


MRF475 


$5.00 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  .  .  designed  primarilv  for  use  in  single  sideband  linear  amplifier 
output  appi  lea  Lions  in  citizens  band  and  other  communications 
equipment  operating  to  30  MHz. 

•  Charact^riied  for  Singie  Sideband  and  Large-Signal  Amplifier 

Applications  Utilizing  Low-Lewei  Modulation. 

•  Specified  13.6  V,  30  MHz  Characteristics  - 

Output  Power  =  12  W  (PEP) 
Minimum  Efficiency  =  40%  jSSB) 
Output  Power  -  4.0  W  ICW) 

Mininnum  Efficiency  -  50%  (CWJ 
Minimum  Power  Gain  =  10  dB  (PEP  &  CW} 

•  Common  Collector  Character^zation 


MHW710 


-   2 


$46,45 
440      to    470MC 
UHF  POWER  AMPLIFIER  MODULE 


designed  for  12.5  volt  UHF  power  amptifier  applications  rn 
indusuiai  and  commercial  FM  equipment  operatmq  from  400 
to  512  MHz, 

•  Specified  12.5  Vott.  UHF  Characleristics  - 

putput  Power  =  13  Watts 
MinimuJTi  Gain  =  19.4  dB 
Harmonics  "  40  dB 

•  50  il  lnpul.''Output  Impedance 

•  Guaranteed  Stability  ^nd  Rugg^dneis 

•  Gain  Control  Pin  for  Manual  or  Automatic  Output  Level  Control 

•  Thin  Film  Hybrid  Construction  Gives  Consistent  Performance 

and  Reliabihty 


Tektronix  Test  Equipment 

B  Wldi*baiicl  nig'*  Sam.  Plug  In. 

CA  Dual   Trate  Plug  \n 

%  East  fti?*  iJC  Plu4  ]fl 

k  IrafltUtDi'  Rt^ettne  Plu^  |n 

M  WghOdin  Different  id  1   Campira  tar  Plug.  In 

TU-S  Test  Ipad  Plug   !n  fdr  HQ/&40/5bfT  *tdin  frartist 

]A?  yidebdnii  Hud)  Tr&Cs  PV^q   \ff 

1S3  SimpUng  Uiiit  ■tilth  :]60PS  fit4*t1iiii«-  DC  to  KJ*l 

EA&I  AC  DtftprtriHal  Plug-  1^ 

i!i3  Dvtdl  Trac«  Sampling  [iC   to  lE^Z  Plug  In 

3S76  CKtal   Trace  J^mpting   K    tfl  S7Srti?   Plug   IH 

3t?7A  SflUFlTTig-  Sweep  Plug   Sp 

SilQ  SpffL-trum  ArJJl>ier  I    to   i^Hl  Plug   t*l 

50  Amplifier  Plug  in 

51  Swtep  Plug   Sfl 

S3B  Hid«!ban:t  Ml^h  Gatn  Plug,  in 

bVbUE  Wii:l€bdnfi  ^Hgh  fkfn  Plug  jn 

5S/54C  huii   trats  Plug   [ri 

5J/B4D  High  Gain  K  nifff^rential   Plug   (n 

h2/hi^u  yi^cbanrf  rn:  OTfftirPiTtifil   Plug  in 

63/5fli  Fait  RKe  Righ  Gain  Plug  In  ' 

m  Test  PtLifl  ]u  Fgr  5aO/!^aE  Hatn  fri 

\^f  Squlrp  Have  QprH?ratnr  .A    to   !IHHf 

RHJ2.Z  PreampMfier  ZHz  to  A[t¥MI 

]23  AC  Coup led  Preflmpl>fier 

1??  Pfli«r  5upi>lj  rgj-  2  Plu9  In'^ 

111  rurrpnt  ProUe  Amplifier 

VSA  Timp  *^art    ten^^ratnr 

RZilO  Program  Cpn-Crol   Unit 

iSftb  Trigger  tnuntflown  Lbiit 

4B5  Portible  [Jual  Irate  SOWt^  ic*pp 

4155  •  Portflbls  liual  Tr-ace  lOfJHHZ  St&pe 

^'02  OC  to  ^SCJKHJ  Scppe  Rati  f*(junt 

fi^^A  [>£   td   l^mz  Sccipe  ftack  Haunt 

541.  OC  to-  33*HJ     Stfljie 

5*J  PC  to  imn  Scof^«  Rath  rtoynt 

%Ui  OC  to  iCM4Z  ^coptt  RflcN  **(hjrit 


S 


51.00 
1  ^P,  IKI 

ZOO.  EM] 
1  it. 00 

50,00 

?3Q..0D 

tis.ou 

?%a.O(J 
?4Q,00 

BO.  00 
Stt.Oti 

4i:00 

11?..^ 

■33.  OD 

li. 
46. 
63. 

SD.tJO 
3E3.QO 
150.. 00 

'  Ei4.oa 

2000.00 

?50. 
3«. 
3CIU.0CI 
]50.M 
200.  W 


m 

.DO 

.oi) 


DO 
.00 
.00 


Scopes 

with 

Plug -ins 

Lte  UC  to 

S&IA-             Df.   Id 

imtii  scupt 

with 

A  J57b  &oal  Tri 

&1WH1 

5dmpl  ing  Pliifq   tn 

and  *  Jr.7?A  Sweep  Plug    Ifl. 

AiCh    t 

imtiX 

565               5C  t* 

lOWI  t>«4] 

^^m  Sc<ip«' m-Mh'  i  ?AS3  D^ff    aiid  < 

a  2MI 

&iff. 

Plug   [ 

n'^ 

5Si                DC   tn 

eum^  5t&pL> 

with 

A  E?  ffijil   Iract 

>  livqii  Cftin  PluCf  m 

Tubes 

nzi 

■S    5.aq 

:4C)f3SOFsl 

ISl6.:Qq 

hi*bu 

l-50t>7 

103. OO 

^cnonoA 

30D.  PO 

fel^y 

1-10007 

ZbB.m 

4Cx35nOB 

3bo,M 

6161 

•J&iM/.!3ftbfi 

VQD 

^c;s]!jd<joa 

?6[J.0fl 

ft2g? 

:jj(i!sonAi 

IbCl.OfI 

4t;r7 

4k  i  50  A 

bCL  t» 

fi36n 

4-ftW 

45,00 

41.00 

I'm! 

4-l^AA 

58,50 

4R1^UD 

5^.00 

6^30 

4-2^0*. 

6S.bU 

n)w, 

IAM 

^bO 

■1-'400A 

71.  DO 

^imnwA. 

:i9.oo 

7*iti4 

4-  lOtHlJi 

]m.m 

frLFt 

5.WJ 

fl€7? 

&-y]cw 

146,  OCl 

^i»& 

5,«] 

a  J  06 

4C!i2&OB 

6h,m 

«1U 

1J.95 

m^ 

4C!l2^.or/ri 

S5.Q0 

au 

^fl  yo 

B?26 

4C!t230K 

in>m 

5394 /A 

.4?  OO 

BE9S/PL177 

40X2  bO.K 

9^.00 

&l4b 

^^.qu 

ft45B 

4^3  00ft 

14?. 00 

&i46A 

6,0r> 

*^OA/A'> 

•4C)IJS0A 

1U7.CICI 

6l*bfl/H?«SA 

7. DO 

ecw.oo 
gtJd.ocj 


75.00 
18,^0 

40.  CO 
1^.75 

li:..0Q 

.JO. -45 

4?.0Et 

■2,  DO 

7.EIE1 

i?-7,7fl 

3^&,00 

50,  en 

Si.OD 
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MICROWAVE   COMPONENTS 


COMPUTER  IC.  SPECIALS 


ARRA 


2416 

Variable  fitte-nuator 

3614-60 

V^irlablie  Attenuator 

0  to  eodB 

KU5Z0A 

Variable  Attenjatar 

le   tct  26.5 

4ea4-^oc 

Variable  Attenuator 

0  to  laodB 

&684-2QF 

Variable  Atteriyatar 

0  to  leotte 

General 

M 

icrowave 

GHz 


Directior^al   Coupler  2  to  4GHf  20dfl  Type  N 


Hewlett  Packard 


H48?B 
H4a?B 
477B 

X487A 

X487G 

J468A 
47eA 
84  73  A 

X3B2A 


K8fiSA 
:J94A 

^422A 
K375A 
8  4  36  A 


84i9A 
a4  7]A 
K.H7A 
HS3?A 
l^E.3£A 
.J532A 


HQ3E 


100  ohnts  Neg,  Thermistor  Mount 
100  ohms  Ne9  Thermistor  Mount 
?00  ohms  Neg.  Therfliistor  Mount 
100  ohms  Neg.  The  Tin  is  tor  Mount 
JOO  ohms  Ngg.  Thermistor  Mgont 


{H£U) 

(LISED) 

(ySED) 

(USED) 

(USED) 


100  ohms  He^  Thermistor  Mount  (USED) 

200  ohm^   Neg.  Themis tcir  Mount    (U^EO) 

200  ohiFis  Balanced  Neg..  Thermistor  Mount  [USEE)) 

5.B6  to  «.?  GHz  Variable  Alter ustor  0  to  50dB 

S.2  to  12.4  GH?  Variable  Attenuator  0  to  &OdB 


8v2  ta:  12,4  GH7  Phase  ShiftBr  t/-  360" 

1   to  2  GHi  Vdrfable  Attpnuatdr  6  to   IZOdE 

vJaveguide  Adapter 

18  to  ^6.5  GHz-  Cryst&l   Detettor 

IB  to  2S,5  GHZ  Varidhle  Attenuator 

Bandpass  Filter  &  to  12 A  GHz 


2  GH/  Notch  Filter 
RF  Detector 

8,2  to  12.4  GHz  Noiie  Source 
7.05  to  lO  GHz  Frequency  Meter 
3.95  to  §.B5  GH-i  Frequency  Meter 
:5,a5  to  3.2  (jHz  Frequency  Meter 


Carr:fag«  witn  a  444A  Slotted  Line  Untuned  Detector  Probe 
and  E09E  Coaxial    Slotted  Section  5.6  to   18  GHz. 
Carriage  with  a  4428  Firoadband  Probe  2.J5i  to  ,12,4  GHz 
and  ^   xaiQfi  Slotted  SeCtlOrt 


MerrJmac 

AU-2W 
AtJ-26A/ 


801115  Variable  Atteriuator 
B01162  Variable  Attewatdr 


Microlab/FXR 


Y410A 

fio I -Bla- 
re iOD 


Narda 

3D9b/ 

4CJ13C-10/ 

4014-m/ 

4Q14C-6/ 

4015C-10/ 

:40t5C'30/ 

3044-20 

3040-20 

3041-2D 

3043-20/ 

3003-10/ 

3003-30/ 

■3042-20 

3043-30/ 

3033 
3032 
7S4/ 

mil 

720-^ 
3503- 


PRD 

UlOl 

XlOl 

ClOl 

ZOW367 

195B 

laSBSl 

196C 

170B 

5a3A 

140A,C,D.E 

109JJ 

WEIHSCHEL  ENS. 


Frequency  Meter    12400  -    1^000  MC 
Horn  e. 2  -   I 2. 4  GH^ 

%  to  N  Adapter  8.2  -    12.4  GHz 
Coupler 


S  50.00 

75.0^ 

100.00 

100.00 

lOO.DlD 


7S.00 


1^0.00 
100.00 
100  JjO 
lOO.OO^ 
125,00 


22909  Directional   Coupler  1   to  12  4  GHz  1048  Type  N 
22540A  Directional   Coupler  2  to  4  GHi   lOdb  Type  SMA 
22S3S  Oirectionfll  Coupler  3.SS  to  8  GHz   IDdS  Type  SMA 
22876  Di recti Drtil   Coupler  3,.S6  to  8  GHz  6d&  Type  SHA 
22S39  Oirectional   Coupler  7.4  to  12  GHj   lOdB  Type  SMA 
23105  Directional   Coupler  7   to   12.4  GHz   30dB  Tvpe  SMA 
Directional   Coupler  4   to  8  GHj  20dB  Type  N 
Direcrtonal   Coupler  240  to  500  MC  20dB  Type  N. 
Directional   Coupler  500  to  IDOO  Mt  2'OdB  Type  N 
22006  Directional   Coupler   1.7  to  4  GK2r  20dE  Type  M 

22011  Directional   Coupler  2  to  4  GHz  lOdB  Type  N 

22012  Directional    Coupler  2  to  4  GHz  30dB  Type  N 
Directional   Coupler  950  to  2  GHz  2DdB  Type  N 

220D7  Ofrectional   Coupler   1.7  to  3.5  GHz  30dB  Type  « 

0i recti onal   Coupler  2  to  4  GHz   lOdB  Type  N 

Coaxial   Hybrlc^  2  to  4  GHz  3dB  Type  N 

Coasial  Hybrid  560  to  1  GHz  3  dS  Type  N 

22380  Variable  Attenuator  1  to  9Dd8  I  to  £.S  GHz  Type  SHA 

Waveguide  to  Type  N  Adapter 

Fixed  Attenuator  8.2  to  14.4  GHi  6  dB 

Waveguide 


12.4  to  18  mt  Variable  Attenuator  0  to  60dB 

e.2  to  12.4  GHz  Variable  Attenuator  0.  to  eCidB 

Variable  Attenuator  0  Eo  60dS 

Slotted  Line  with  Type  N  Adapter 

8.2  to  12.4  GHz  Variable  Attenuator"  0"' to  MdB 

7, OS  to  TO  GHz  Variable  Attenuator  0  to  40dB 

8.2  to  12.4  Q\2  Variable  Attenuator  0  to  45dB 

3.95  to  5.85  GHz  Variable  Attenw^tor  0  to  4&d6 

Frequency  Meter  5.3  to  5.7  GHz 

Fixed  Attenuators 

Filled  Attenua.tors 

2692  Variable  Atteny^tgr  +30  to  &OdB 


300.00 
-200.00 
200. OD 
100. OO 
100.00 
100. 00 
100.00 
100.00 

100.00 
25.00 
25.00 

100.00 


MEMORY        DESCRIPTION 


2703 

27lb/25lEi. 
2U4/9114 
2I14L£ 

2J14L3 

4<J27 

4050/2107 

4050/91150 

2IL1A-2/B111 

2H2A.2 

21 15AL-? 

6104-3/4104 

7141-2 

HCrtGt?41l20 

9131 


EPftOM  5Vo1t  Single  Supply 
Static   RAH  ^&0n^ 
Static  RAM  250ns 
Static  RAM  35Qns 
Dynamic  RAM 
Dynaffiic  RAM 
Dynamic  RAM 

Static  RAM 

Static  RAM 
1  'Static  RAM  bSns 

1  Static  RAM  320ns 
L  Static  RAM  ?00ns 

2  Static  RAN  2aen$ 
1  Static  RAM  300ris 


2K 
IK 
\t 

IK 

4n; 

.256  X  4 
^256  \  4 


4 
4 

4' 
1 
1 
1 


4K 
■4K 
4K 


CRU/s  ECT. 


150.00 

17*^,00 

MC6300L 

Mit^foproiresior 

250.00 

MCMtBlOftP 

12B  x-e-StStiC  RAM  450n^ 

250.00 

MCM63A10P 

128  K  e  Static  RAM  35Qns 

HCM68E10P- 

128  X  e  Static  RAM  2500 s 

MC6S20P  ' 

PIA   

2'tO.OO 

HC5e20L 

PtA 

250.00 

MC6a2lf^ 

PIA 

65 .  00 

*iC.6SS2lP 

P\h 

250. 00' 

MCM6H30L7 

Mikbug 

300  00 

MC6B40P 

PTM 

aJ    V    U     ■       \3t^ 

7&.00 

MC6345P- 

CRT  Controller- 

9     -m  ^'^r*r 

MC6845L 

CRT  controller 

MC6350L 

ACIA 

75.00 

MC6850P 

ACIA 

S0,00 

MC6352P 

ssm 

250.00 

MCfjei52L 

SSDA 

300.00 

MC6354P 

AOLC 

300.00 

MC6860CJCS 

0-600  ePS  Modem 

300. OD 

MC6B62L 

^  .2400  BPS  Modem, 

MK385DN-J 

Ffl  Microprocessor 

MO  35  2  P 

Ffi  Memory   Interface 

MK3e5?N 

F8  Memory   Interface 

17  5.01:1 

M0854N 

FS  Olf^p;t  Memory  Access 

8008-1 

Microprocessor 

200.00 

SOfiOA 

Microproces-JOr 

ZSOCPU 

Mitjropro  censor 

•6620 

P^r-A 

6530 

Support  For  6500  series 

2650 

Microprocessor 

TMSIOOONL 

■Four  Bit  Microprocessor 

100.00 

TMS4024HC 

9  X  64  Dig  Hal   Storage  Buffer  (FIFO) 

100.00 

TWS601iriC 

DART 

MCI  4411 

Bit  Rate  Generator 

AV5-4D070 

Four  Digit  Coun.ter/ Display  On  vers. 

AYS- 920.0 

Repertory  Dialler 

AyS-91D0 

,Push  Button  Telephone  Diallers 

AY5-2376 

Keyboard  E needier 

A¥?^fi500 

TV  Game  Chip. 

2&0.00 

TR1402A 

.OAftT 

60.00 

PR1472B 

UART 

35.00 

PT1482B. 

UART 

7S.O0 

a257 

DMA  Controller 

mh\ 

Communication   Interface 

8228 

Systein  Controller  %  Bus  Driver 

8212 

8  BH  In  put/ Output  Port 

MC14410CP- 

2  of  8  Tone   Encoder 

MC14412 

Lota  Speed  Modem 

260.00 

MC  14408 

Binary  to  Phone  PuUe  Converter 

90.00 

MCI  4409 

Binary  tu  Phone  Pulse  Converter 

90. 00 

MC 14881 

RS232  Driver 

90.00 

MC1489L 

RS232  Receiver 

95,00 

MC1405L 

A/D: Converter  Subsystem 

95.00 

MC1406L 

6  &it  D/A  Converter 

125.00 

MC1408/6/7/8 

e  Bit  D/A  Converter 

125.00 

MC1330P 

Low  Level   Video  Detector 

125.00 

MCI  34 9/ 50 

Vidieo  IF  Ampl  If  ier 

125.00 

HC1733L 

LM733  OP  Ampl-ifier- 

75,  QD 
75.00 

LMS&5 

Phase  LotJs;  Loop 

125.00 

125.00 

125.00 

125.00 

/3^ 

M^'^M^^ 

125.00 

Cvn 

kn  fttl.^  w^ 

550.00 

-?^W 

vH  ^'■^^  ^m 

35.00 

/^ll 

r  M     mm  MA     ^"^ 

50,00 

f  •/ 

^  m.    Mk  ■  MA 

25.00 

v^^z 

■ 

PRICE 


$  7.99 

20.00 
&.99 

a.  99 

7.^9 

3.99 

3.99 

3  99 

3.99 

3.99 

4.99 

14.99 

14,99 

14,99 

10^99 


iJVfio 

3,99 
4.99 

5.99 
8.99 

9.99 

tii99 

9.99 

14.99 

8.99 

29.50 

33.00 

10.99 

4.99 

5:99 

11.99 

22-.  00 

29-,  00 

14.99 

9.99 

16.99 

9v99 

4.49 
B.99 

14.99 

7.99 

i5'99 

10,99 


9. 
9. 
9. 


99 
99 
99 


1 1 .  99 
8.99 


9. 

7. 
19, 

5. 
9. 
9. 


99 

99 
99 
99 
9^ 
99 


9.99 
9.99 


9. 
5. 

5. 


99 
00 

00 


9.99 
14,99 
12.99 
12.99 


L 
1. 
9. 
7.. 
4. 
L 


00 
00 
00 
50 
50 
50 


1.17 

2.40 
2.50 


^^--^  electroqic^ 

Toll  Free  Number  .^^-ix  ^a's  ^/\'^^ 

800-528-0180  (602)  242-3037 

(For  orders  only)  (602)  242-89 1 6 

2111  W.  Camelback 
Phoenix,  Arizona  85015 


■^  Reader  Service— see  page  226 
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7294  M.W.  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 


PHONE:  (305)  887-8228 
TWX:       810-848-6085 

WHOLESALE -RETAIL 


i^B9 


S0239 


10/$5.00 
50/$20  00 


100/$35.00 
1000/$300.00 


PL259 

Amphenol 

.60e  ea. 


E.  F.  Johnson  S  Meter 

Edge  Meter  250  UA.  Fits  In  5^8^^  x  13/8"  hole. 
MTG  holes  on  each  end  1-1/4  "  behind  panel 
Black  scale  0  5  bollom  r  20  top 

Si.25ea.  5^S5.QO 


E.    F.   Johnson    Signal    Strength 

Meter  200  UA  2'-2'  xSv^"  Sq.  mounts  in 
1  V4"  hole  1  behind  panel  Scale  1-30  db  top 
0-5  bottom 

$4.95ea  5j'S20.0D 


PANEL  METERS 

$4.00  ea  2  for  $7.00 

250-25  dc  Volts    }  2V*^'  x  3' 


0-25  dc  Volts 
0-50  ac  VoHs 

-Shunt  Required 


) 

1 


2Vi''  X  2V4-^' 


Double  Row/Wire  Wrap  .100 


25ptns 
30  pins 
50  pins 


$3.49  ea 
$3.96  ea 
$5.43  ea 


10/$30.00 
10/$32.00 
1D/$45.00 


CB  SPECIAL 


Brarid  new  printed  circuil  board  assernbly.  Used  In  all  Hy^aalfl  40  Channel 
CB  transceivers.  Fits  many  other  manufactufers'  units  also.  Squelch 
pot/voEume  conlrol/channel  selector  switch  not  included.  Baartt 

1-9-7.S0ea.  5099- 6.00  ea.  Dimensions 

10-49 -&.50  ea.  10Oup-5.50  ea,  r  x  6V2" 


CB  SPECIAL  W/40  oh  SW  same  as  above 

1  9  $1 0.50  ea .  50-99  $9*00  e  a . 

10-49  £9.50  ea,  100  up  $B.50  ea. 


Serviceman  Special 

New    Hy-Gain    40cti    00    Less    Case.    Speaker    &    Knobs    {as    is) 

514.95  ea 


NEW  Hy-Gain  Remote  40ch  CB  Le&s Case,  speaker  &CorMro)  Mic 
(as9S)  Sl4.9^ea 


ASTATIC  TUG8D1 04 

PREAMP    Desktop    mtcroplione 
w/cfystal  element  3  Pin  Plug      $35  ea. 


ILEX  COPY  LENS  F;5.S,6.1 
F*Jca(  Lenglh  {155MM)  1  Vm"  D. 
Z  1/16"  U.  1  l/ie^'  Fixed  iris. 


S  Position  Dip  Switches 
16  pm  (AMP)  $1.50  ea. 
10/$13.B0 


WEW  E.F.  Johnson  Power  MIc/Lesa 
Cord,  Desktop  Style  S1 9.95  ea 


CERAMIC  IF  FILTERS 

EFC  L455K 

S3. 50  ea. 


TRIMMER  CAPS 

Can  ti^  In  your  watch 

3.S  2D  pF  &  5  30  pF 

$.75  ea.p  2J$1.25 

5/S3,00 


POLY  FOAM   COAX 
50  Ohm 

Low  Loss  =  to  RG174 

$4.95/100'  $3.00/50' 


ULTRASONIC 
TRANSDUCER 

Detei^ts  sound  above  the  range  of  tiuman 
hearing!  Transmits  &  receives 
$ZSOea.  5/$10,00 


15'  MODEM  CABLES 
1D#22gB  wir«  vtishielfi, 
DS25Pt:onn  &  DBS  1 226-1 
cav^r  on  One  &n4 
$5.50  ea.      10y$S0D0 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 
Rugged,  great  for  mobile  use 

$4  50ea  5/$20.00 


22  pins/Ooubie  Row/ Dipped  Soider 
.156  S2.08ea  10/S  17.00 


12  V  DC  Horn 

2""  diameter  X  1  V/'deep 


Double  Row/Solder  Eyelet  .156 

Spins  $1,10ea  lOfS  9.00 

15  pins  S1.55ea  10/S12.50 

22  pins  S2.03ea  lO^S  17.00 

43  pins  $3.66  ea  lEy$30.00 

C&KSWITCHES 

PART#  MOVEMENT 
7101  ON/NONE/ON  SPST 
7103  ON/OFF/ON  SPST 
7108  ON/NONB(ON)  SPST 
7201  ONVNONE/ON  DPDT 
$1.00  EA  6  FOR  $5.00 


6  TV  GAMES  ON  (1)CHIP 

Gen  lnstrAY-3  6500-1 

28  Pin  Plastic  Case 

EVERYDAY  LOW  PRICE  $7.50  ea 


,75  each 
3/S2.00 


AulroniG  Elect  Auto  Alarm 
Easy  instaiiet^on  independent  cir- 
cuits solid  state  12V  neg  ground 
$5.00  ea. 

Extra  lytic 

4800  ^F  at  7.5  VDC 

IVj''  length  x  1"  diameter 

$3.00  each 

50  ^F  at  200  VDC 

I*/*"  length  x  =W"  diameter 

S£.Oa  each 


:^5^  MODEIVI  CABLES 

13#22ga  ih/ire  iw/sWeld, 
□B2$P  conn  &  DBS  1226-1 
oowef  on  one  end 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$1.50ea  4/$5.00 


22  pinsmoubJe  Row/Wire  Wrap 
.156  $2.44  ea  10/S  19-00 


100  ASSORTED  DISC  CAPS 

(FULL  LEADS)  20  EA  OF  5 

DIFFERENT  VALUES  $2.00 

PER  PACK 


White  Porcelain 
Egg  Insulator 

IVz'x  1"  50<Eea.         3  for  SI. 25 


15^  MODEM  CABLES 
I4#22ga  wire  w^shield, 
Da25P  conn  *DBS1 226-1 
cover  on  one  end  $6.00  ea.     10/$55.00 

15*  MODEM  CABLES 
10#22ga  wire  w/shield, 
DB25S  conn  &  DB5122&-T 
cover  on  one  end  $6.50  ea.     1 0/S6O.0O 


CAPS  RADIAL  LEADS 


2200  uF  ®  16V 
,25  ea.  10^$2.00 


SOLDER  LUGTYPE  CAPS 

SOUF  @  350V  1"Dk3"L 

50  UF  (^-  450V  1"'  D  k  ZVi"  L 

SOiJF  ^:-  450V  1"  D  x  3^'  L 

60«t  EA.  5  FOR  S2.50 


ASSORTED  ELECTROLYTICS 


VALUE/MFD 


63.000 
10,000 
2JO0 
2,900 

3,000 

1fl,000 

21.000 

1,000 

34,600 

450 

500 

240 

50 


VOLTS 


15V 
20V 
25V 
25V 
25V 
25V 
25V 
50V 
50V 
75V 
100V 

aaov 

450V 


DIA 


IV!" 

1V4 ' 

1%" 
rvi" 

1V4'* 

3" 

1W" 


X 

i( 
X 
X 
X 
K 
X 
X 
X 
X 
X 
X 


LENGTH 


53/4" 

27." 

2" 

4Vi" 
4" 

3Vq" 
5Vj" 

2y*'" 

2" 


PRICE 


4.00  ea 
3.00  ea 
200  ea 
2.00  ea 
2.00  ea 
3.00  ea 
3  00  ea 
2.50  ea 
3.00  ee 
2.00  ea 
2,00  ea 
2.00  ea 
2.00  ea 


EFJ  CRYSTAL  OVENS 
6V/12V  75" 
$5.00  ea. 


IC  SOCKETS 
Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35  ea  10/$3.00 

16  pin        ,38  ea  10/$3,30 


MAGNETIC  PICK  UP 
TRANSDUCER 

Converts  motion  to  ac  voltage  wittioul 
mechanical  Itnl^age 

Ve"  X  2"  w/6'  shielded  cable 
$4.95  ea. 


SOLDERLESS  TEST 
PROD  (BLACK) 

Threaded  type,  molded  handle 
$.40  ea.  10/$3.50 


USED  MUFFIN  FANS 

3  blades,  IIOVAC,  I'A"  sq. 

$5.3S 

CW  MINI  SLIDE  SW 

DPDT.ISea.  10/$1.2S 


ALL  STAR  AIR 
VARIABLE 

24275  pF  .75 ea. 


RED  SEVEN  SEGMENT 
DISPLAY 

TIL322P$1.0qsa. 


BOURNS'  EDGE 
MOUNTING 

5K  pot  single  tum 
3345 W  series  $1.50  ea. 


12  VOLTS  @  Vi  AMP 


Fi lament  transformer 
Ifi"  X  2"  X  1"  $1.50  ea. 


CTS  DP6P  ROT  SWITCH 

.50  ea.  5/$2.0Q 


COMCO  XTAL  FILTER 

13KCBW     SmOQoa. 


Coax  Connectors 

UG-273iU  BNC'F/UHF'M  2,50 

UG-255/U  BNC-M/UHF  F  3.00 

UG't46A/U  N'M/UHF-F  4,50 

UG  83B/U  N-F/UHF-M  4.50 

UG'175  RG-58  Adapt.  .20 

UG-176  RG-59  Adapt.  .20 


AXIAL  LEAD  ELECTRO- 
LYTIC CAPACITORS 


2uF 
10  uF 
20  uF 
SOuF 

2.2  yF 

3.3  uF 
luF 
2uF 

25  uF 
3uF 
5uF 

10  uF 


«?1SV 

m  15V 

@  15V 
@  15V 
@25V 
®  25V 
m  35V 

m  150  V 

@  25V 
<g  50V 

m  50V 

®  50V 


12  ea. 

for 

$f,00 


250  uF 
100  uF 
50  uF  @  ?5V 


c^  25V      V 

m  50V    I 


15  ea. 

for 
$2.00 

10  ea. 

for 

$2.00 


____._^  AffmatertafguaranteBd  •  H  for  any  r&ason  you  sre  noi  saitsfied,  our  products  may  be  fetomed  wttfi*fi  JOday^tora  futt  refund  aes&  shippmgj  Pieaseaddt3 
TERMS!  for  shipping  and  handling  on  aW  orders  Addmonat  5%  charge  tor  sfiippmg  any  rtem  over  5  /iJS  COD'S  accepted  fCf  orders  toiatirtg  S5Q.O0  or  more  Att  orders 
shipped  UPS  uniess  ofhermse  specified  fiortda  restdents  ptease  add  4%  safes  tax,  ^immum  order  $75.00 


EQUIPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 


■  ■',-'/ ■■/'■■^.■y. 


licENSE  sTudy  quidEs  &  tapes 


•  NOVICE  STUDY  GUrOE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion/answer memorization  course,  Eiectrontc  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-lo-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCG  amateur  regula- 
tions, as  well  as  application  forms*  Easily  the  best  path  into  the  exciting 
world  of  ham  radiol  $4,95.* 

•  GENERAL  CLASS  STUDY  GUIDE-"SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  transis- 
tor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the 
''big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and  again 
as  an  electronics  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams,  Under  revision, 
expected  availability  is  December  1980.  $5.95* 

•  ADVANCED  CLASS  LICENSE  STU  DY  GUIDE— SGI 081  —Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam, 
you  need  the  /^3  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not 
necessary  to  master  the  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $6.95.*  (Published  by  TAB  Books 
previous  to  recent  changes  in  FCC  exam  material.) 

•  EXTRA  GLASS  LICENSE  STUDY  GUiOE— SGI  080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  elec- 
tronics theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication  tech- 
niques. This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  materia]  that  must  be 
understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5,95.* 


^  MOVl 


yice~7^. 


NOVICE  THEORY  TAPES 

Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  YouMl  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through  your 
exam.  73\s  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for 
the  Incredlbiy  low  price  of  ONLY  $15.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time— even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it.  You  can't  progress  without  solid  fundamentals.  These  four  hourlong  tapes  give 
you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics 
which  will  be  invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  takeyour  Novice  exam  without 
first  listening  to  these  tapes?  Set  of  4— $15.95.* 

The&e  tapes  were  made  previous  to  recent  chaniges  in  FCC  ryles.  These  minor  changes  do  not  affectthe  theory  involved.  A  new  set  of  Laps3 
reflecting  these  ruie  changes  is  being  developed.  Expected  availability  Js  Decembef  1980. 


JJ  Movice  ^^ 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.   Excellent  for  Demo! 


73  CODE 
TAPES 


If 


GENESIS 
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5  WPM— CT7305— This  is  the  beginning 
tape  for  people  who  do  not  Know  the  code 
at  all-  it  takes  them  through  the  56  letters, 
10  numbers  and  necessary  punctjation, 
complete  with  practice  every  step  of  the 
way  using  the  newest  bhtz  teaching  tech- 
niques- \i  is  almost  miraculousl  In  one 
hour  many  people— including  ktds  of  ten 
—are  sble  to  master  the  code.  The  ease  of 
learning  gives  confidence  to  beginners 
who  might  otherwise  drop  out. 


"THE  STICKLER" 

6+  WPM— GT7306— This  is  the  practice 
tape  for  the  Novice  eod  Technician  M- 
censes.  It  is  made  up  of  one  solid  hour  of 
code,  sent  at  the  official  FCC  standard  (no 
other  tape  we've  heard  uses  these  stan- 
dards, so  many  people  tlunK  the  code 
when  Ihev  are  suddenlV'— under  pressure 
—faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm).  This  tape  is  not 
memorizablej  unlike  the  zany  5  wpm  tape^ 
since  the  c  od  e  g  rou  ps  are  enl  ire  i  y  ra  n  do  m 
characters  sent  in  groups  of  fiwe. 


Any  Four  Tapes  For  Si  5.951  * 
S4.95  Each  I  * 


"BACK  BREAKER" 

13+  WPM  — CT7313— Code  groups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  in  front  of  the 
steely-eyed  government  inspector  and  he 
starts  sending  you  plain  language  at  only 
T3  pef.  You  need  this  extra  margin  to  over- 
come the  panto  which  is  universal  in  the 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  lest,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


"COURAGEOUS 
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20+  WPM— CT 7320— Code  is  what  gets 
you  when  you  go  for  the  Extra  class  li- 
cense. It  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourself 
with  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  diffi- 
cult that  you'll  afmost  fall  asleep  copying 
the  FCC  Stuff  by  comparison.  Users  report 
that  they  can't  believe  how  easy  20  per 
really  is  with  this  fantastic  one  hour  tape. 


"OUTRAGEOUS" 

2S+  WPM— CT7325— This  is  the  tape  for 
that  small  group  of  overachieving  hams 

who  wou  idn't  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  file  of  tiams  who 
have  mastered  it.  Let  us  know  when  you're 
up  to  speed  and  we'll  mscribe  your  name 
in  73's  CW  "Hall  of  Fame/' 


'Use  the  order  card  In  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mati  to:  73  Radio  Bookshop  •  Peterlx>rouah  NH  0345$  Be  sure  to  in- 
clude check  or  detailed  credit  card  information  No  COD.  orders  accepted.  *  Add  $1 ,00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73 
Magazine.  Questions  regarding  youf  order?  PEease  write  to  Customer  Service  at  the  above  address.  Please  allow  4-6  weeks  for  delivery. 

FOR  TOLL  FREE  ORDERIIMG  CALL  1-800-258-5473 


5  TEckNICAl  libRARy 


•  BEHIND  THE  DIAL— BK7307"By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  vyith  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95.* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating,  Si  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band. 
The  ait-important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  Top  Band"  operators.  Price;  $4.95/ 

•  IC  OP^AMP  COOKBOOK— BK1028— by  Waiter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  iC  op  amp  in  great  detaii.  but  also 
Includes  over  250  practical  circuit  applications,  iiberaiiy  il- 
lustrated, 592  pages,  5Vz  x  8Vz,  softbound.  $12.95/ 

•  THE  POWER  SUPPLY  HANDBOOK—  SK7305— Need  a  power  supply  for  a  gadget  youVe  building?  In  the  POWER  SUPPLY  HAND- 
BOOK there  are  dozens  ready-to-bulld,  plus  defaced  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions,  if  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage^  turn  DC  into  AG,  or  AC  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  source  books  available,  compiled  by  the  editors  of  73.  $9.95.* 

•  WEATHER  SATELLITE  HANDBOOK— BK7370-Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  buiid, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95.* 

•  THE  NEW  RTTY  HANDBOOK  — BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete, it  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike,  $5,95/ 

•  PROPAGATION  WIZARD'S  HANDBOOK  — BK7302— by  J.  H. 
Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95.* 


•  SSB  . . .  THE  MISUNDERSTOOD  MODE-8K7351— by  James  B. 
Wilson.  Single  Sideband  Transmission  . , .  thousands  of  us  use  It 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham,  $5,50/ 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CiRCUlTS- BK1033- 
This  is  an  encyclopedia  of  amateur  radio  circuits,  gleaned  from 
past  issues  of  73  Magazine  and  carefully  selected  according  to  ap- 
plication. You'll  find  many  you've  never  seen  before,  some  new 
twists  on  the  tried  and  true,  and  several  that  have  been  long  forgot- 
ten but  are  well  worth  remembering.  Where  your  interest  ranges 
from  ragchewing  to  EME,  from  CW  to  slow-scan  TV,  from  DX  to 
county  nets,  this  handbook  will  be  a  welcome  addition  to  your 
shack.  $8.95.* 


•  OWNER  REPAIR  OF  RADIO  EQUIPMENT-  BK7310-  Frank  Glass 
'M^  K6RQ  shares  over  40  years  of  operating,  servicing,  and  design  ex- 
;  i     •      perience  in  this  book  which  ranges  from  the  elementary  to  the  highly 

technical  written  for  the  top  engineers  in  the  field.  It  is  written  in  nar* 

1       rative  style  on  the  subjects  of  e]^ctronic  servicing,  how  components 

work,  and  how  they  are  combined  to  provide  communication  equip- 

■     I        ment.  This  book  will  help  you  understand  the  concepts  required  to 

service  your  own  station  equipment.  $7.95.* 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS- BK7348- is  an 

^  easy-to-understand  book  written  for  the  beginning  kit  builder  as 

well  as  the  experienced  hobbyist.  It  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic  and 
}  specialized  tools  for  electronic  projects  as  well  as  specialized 

metal  working  tools  and  the  chemical  aids  which  are  used  in  repair 
shops.  $4.95* 

•  THE  CONTEST  COOKBOOK -BK7308- reveals  the  secrets  of 
the  contest  winners  (Domestic,  DX  and  specialty  contests),  com- 
plete with  photos  and  diagrams  of  equipment  used  by  the  top 
scorers.  Find  out  how  to  make  150  contacts  in  one  hour,  $5.95* 

Use  the  order  card  in  the  back  of  this  magaztne  or  itemtze  your  order  on  a  separate  piece  of  paper  and  rhail  to:  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  In- 
ciude  check  ordetaHed  credit  card  information.  No  COD.  orders  accepted  *Add  St. 00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73 
Magazine.  Questions  regarding  your  order?  Please  write  to  Customer  Service  <9T  The  above  address.  Please  altow  4-6  weeks  for  delivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUipfVIENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1044—Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators  — 100  kHz  marker,  it  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  syntiiesizer, 
digital  readouts  for  counters,  several  counters,  prescaier, 
microwave  meter,  etc.  252  pages.  $5.95/ 

•  VOL.  I  COMPONENT  TESTERS— LB7359— ..  how  to  build 
transistor  testers  (8),  diode  testers  (3),  IC  testers  (3),  voltmeters 
and  VTVMs  (9).  ohmmeters  {8  different  kinds),  inductance  (3). 
capacity  (9),  Q  measurement,  crystal  checking  (6)-  temperature  (2), 
aura!  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  . .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95.* 

•  VOL.    II    AUDIO    FREQUENCY    TESTERS— LB7360—  ...  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

mto  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  too!  $4,95/ 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS— LB7361 --Radio  frequency  waves,  the  common  denominator  of  Amateur  Radio. 
Such  items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and  field  strength;  detailed  instructions  on  testing  these 
items  includes  sections  on  signal  generators,  crystal  caJibrators.  grid  dip  oscillators,  noise  generators,  dummy  loads  and 
much  more.  $4.95.* 

•  VOL.  IV  IC  TEST  EQUIPMENT— LB7362— Become  a  troubleshooting  wizard?  In  this  fourth  volume  of  the  73  TEST  EQUIP- 
MENT LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equipment,  Plus  a  cumulative  index  for  ail  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4.95/ 


tIie  WEll-EouippEcl  hAM  shAck 


•  THE  MAGIC  OF  HAM  RADIO- BK7312^ by  Jerrold  Swank, 
W8HXR  begins  with  a  brief  history  of  amateur  radio  and  of 
Jerry's  involvement  in  \t.  Part  2  details  many  of  ham  radio's 
heroic  moments.  Hamdom's  close  ties  with  the  continent  of  An- 
tarctica are  the  subject  of  Part  3.  In  Part  4  the  strange  and 
humorous  sides  of  ham  life  get  their  due.  And  what  of  the 
future?  Pari  5  peers  into  the  crystal  bail.  $4.95/ 

•  A  GUIDE  TO  HAM  RADIO  -  BK732 1  -  by  Larry  Kahaner 
WB2NEL,  What's  Amateur  Radio  all  about?  You  can  learn  the 
basics  of  this  fascinating  hobby  with  this  excellent  beginner's 
guide.  It  answers  the  most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best  way  to  go  about  get- 
ting an  FCC  license.  A  Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around  the  world.  $4.95.* 

•  HOW    TO    BUILD    A    MICROCOMPUTER -AND    REALLY 

UNDERSTAND  IT-  BK7325-by  Sam  Creason.  The  electronics 
hobbyist  who  wants  to  build  his  own  microcomputer  system 
now  has  a  practicai  "Mow-To"  guidebook.  This  book  is  a  com- 
bination technical  manual  and  programming  guide  that  takes 
the  hobbyist  step-by-step  through  the  design,  construction, 
testing  and  debugging  of  a  complete  microcomputer  system. 
Must  reading  for  anyone  desiring  a  true  understanding  of  smail 
computer  systems.  $9.95/ 

•  LIBRARY  SHELF  BOXES -These  Sturdy  white,  corrugated,  dirt-resistant  boxes  each  hoid  a  full  year  of  73,  Kilobaud  Micro- 
computing or  80  Microcomputing.  With  your  order,  request  self-sticking  labelsforany  of  the  following:  73,  Kiiobaad  Microcom- 
puting, 80  Microcomputing,  CQ,  QST,  Ham  Radio,  Personal  Computing,  Radio  Electronics,  interface  Age,  and  Byte.  Order  1  - 
BX1 000 -for  $2.00*;  order  2-7- BX2002- for  $1.50  each*;  order  8  or  more -BX1002- for  $1.25  each*. 
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•QSL  CARDS- 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  In  the  73  Print  Shop. 
250  Style  W-QW0250-for  $8.95*;  500 
Style  W-QW0500-for$13.95*;  250  Style 
X-QX0250-for  $8.95*;  500  Style  X- 
QX0500--for  $13,95*;  250  Style  Y-QY0250 
-for  $8.95*;  500  Style  Y-QY0500-for 
$13.95.*  Aiiow  6-12  wks.  for  delivery. 
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•  BACK  ISSUES— Complete  your  collec- 
tion; many  are  prime  collectables  now, 
classics  in  the  field!  A  full  collection  is  an 
mvaluable  compendium  of  radio  and  elec- 
tronics knowledge! 

Single  back  issue— STOOOO— 

$3.00"; 

25  our  choice— ST2500— $12.00*; 

25  your  choice— ST2501  --$25,00*; 

5  your  choice- ST0500- $8.75*; 

1 0  your  choice— ST1000- $14.00.* 

•  FREE  BACK  ISSUE  CATALOGS  are  yours 
for  the  asking  .  .  .  specify  73  Magazine  and/or 
Kilobaud  Microcomputing  back  issue  catalog 
when  you  send  your  name  and  address  to  us 
on  a  postcard. 


^t^m  HMMf^M  "WMtki^  •Preserve  and  protect  your  coMection  for  a  lifetime!  Order  these  handsome  red  binders 

m^9  lilMW^^IIlrC  with  gold  lettering.  $7.50  for  1,  3  for  $2175,  6  for  $42.00.  (Postpaid  within  USA,  please  add 

9-^9     mm  MtkiM%C MB  C:  $2*50  per  order  outside  USA.)  Check  or  money  orders  only,  no  phone  or  COM.  orders.  73 

4^    off fWCf  Cffl  9  Binders,  P.O.  Box  5120,  Philadelphia,  PA  19141. 

'Use  the  order  card  In  the  back  of  this  magazine  or  itemjie  /out  order  on  a  sepsirate  piece  of  paper  and  maN  to:  73  Radio  Bookshop  •  Peteitsorough  NH  03450,  Be  sure  to  in- 
clude check  or  detailed  credit  card  information.  ISIo  C.O.D.  orders  accepted.  'Add  $1.00  liandEing  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73 
Magazine.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address,  Please  allow  4-6  weeks  lordeiivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


•  73  DIPOLE  AN D  LONG-WIRE  ANTENNAS— BKldl6— by  Edward  M.  Noll  W3FQJ,  This  is  the  first  collection  of  virtually  every  type  of 

wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types. 

Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr,  $5.50/ 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS— With  the 

GIANT  Book  of  Amateur  Radio  Antennas— BK1104— by  your  side, 

antennas  will  become  the  least  of  your  worries.  Over  450  pages  of 

design  ideas,  theory  and  reference  data  make  this  book  live  up  to  its 

title.  The  7  chapters  cover  everything  from  basic  antenna  theory 

through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 

designs.  Whether  planning  to  build  or  buy^  design  or  admire,  test  or 

enjoy  a  ham  antenna— this  is  the  book  for  you.  From  the  editors  of 

73;  published  by  Tab  Books.  Hardcover  $12.95.* 


lia«?^ 


£<»t«tW:.?£iMj^^ 


^'^■m 


•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS~BK1069~ 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5,50/ 

•  VHP  ANTENNA  HANDBOOK— BK7368 --The  NEW  VHP  Antenna 
Handbook  details  the  theory,  design  and  construction  of  hundreds 
of  different  VHP  and  UHF  antennas ...  A  practical  book  written  for 
the  average  amateur  who  takes  joy  in  building,  not  full  of  complex 
formalas  for  the  design  engineer.  Packed  with  fabulous  antenna 
projects  you  can  build.  $5.95.* 


•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR- BK1 01 6 

—  A  manual  describing  how  to  equip  a  ham  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems,  and  acces- 
sories are  presented  giving  the  reader  some  food  for  thought  and 
practical  data  for  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  well.  Only  $9.95.* 

•  TTL  COOKBOOK- BK1063- by  Donald  Lancaster.  Explains 
what  TTL  is,  how  it  works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  cotinter  and  display  system,  events 
counter,  etectronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer.  $9.50. 

•  CMOS  COOKBOOK- BK1011 -by  Don  Lancaster.  Details  the 
application  of  CMOS,  the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL.  Required  reading  for 
every  serious  digital  experimenter!  $10.50.* 

•  TVT  COOKBOOK— BK1064— by  Don  Lancaster.  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal. Explains  and  describes  character  generation,  cursor  con- 
trol and  interface  information  in  typical,  easy-to-understand  Lan* 
caster  style.  $9.95.* 

•  RTL  COOKBOOK— BK1059— by  Donald  Lancaster.  Explains  the  how  and  why  of  RTL  (Resistor-Transistor  Logic)  and  gives  design 
Information  that  can  be  put  to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the  basic  switch  to  the 
sophisticated  counter.  240  pages;  $6.50.* 

•  40  COMPUTER  GAMES  FROM  KiLOBAUD  MICROCOMPUTING 

—  BK7381  — Forty  games  in  nine  different  categories.  Games  for 
large  and  small  systems,  and  a  section  on  calculator  games.  Many 
versions  of  BASIC  used  and  a  wide  variety  of  systems  represented. 
A  jnust  for  the  serious  computer  gamesman.  $7.95' 

•  UNDERSTANDING  AND  PROGRAMMING  MICROCOMPUTERS 

—  BK7382— A  valuable  addition  to  your  computing  library.  This  two 
part  text  includes  the  best  articles  that  have  appeared  in  73  and 
Kilobaud  fvlicrocomputlng  magazines  on  the  hardware  and  software 
aspects  of  microcomputing.  Well  known  authors  and  well  struc- 
tured text  helps  the  reader  get  involved.  $10.95* 

•  HOBBY  COMPUTERS  ARE  HEREI  — BK7322— If  you  want  to 
come  up  to  speed  on  iiow  computers  work. . .  hardware  and  soft- 
ware. .  -this  is  an  excellent  book.  It  starts  with  fundamentals  and 
explains  the  circuits,  and  the  basics  of  programming,  along  with  a 
couple  of  TVT  construction  projects,  ASCII-Baudot,  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid,  $4.95.* 

•  SOME  OF  THE  BEST  FROM  KILOBAUD/MICROCOMPUTING— 
BK7311— A  collection  Of  the  best  articles  that  have  recently  ap- 
peared in  Kilobaud/MICROCOMPUTING.  Included  is  material  on 
the  TRS-80  and  PET  systems,  CP/M,  the  8080/8085/ZBO  chips,  the 
ASR-33  terminal.  Data  base  management,  word  processing,  text 
editors  and  file  structures  are  covered  too.  Programming  tech- 
niques and  hardcore  hardware  construction  projects  for  modems, 
high  speed  cassette  interfaces  and  TVTs  are  also  included  in  this 
large  format,  200  plus  page  edition.  $10.95/ 


NEW  BOOKS 
FROM  73! 


Use  the  order  card  m  the  back  of  ttiis  magazine  or  ilemize  your  order  on  a  separate  ptece  of  paper  and  mail  to:  73  Radio  Bookshop  •  Peterborough  NH  03*^.  Be  sure  to  in- 
clude check  or  detailed  credit  card  intormailon.  No  0.0.0,  orders  accepted,  *  Add  $1 ,00  handling  charge.  Note:  Prices  subject  to  change  on  books  r^ot  published  by  73 
Magazine.  Questions  rsqsrding  your  order?  Please  write  to  Customer  Service  at  the  above  addfess  Please  aUow  4-6  weeks  for  delivery, 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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To  order,  complete  the  following  postage-patd  card,  or  Itemize  /our  order  including 
detailed  credit  card  Informalion  or  check  and  mail  to: 
73  Magazine/Mail  Order  Dept./Peterborough  HH  03458. 


Ilam  Price 

MASTER  HANDBOOK  OF  HAM  RADIO  CiR- 

THE  NEW  HOBBY  COMPUTERS ^  4.95 

NOVICE  TH  EORY  TAPES . $15.95 

OWNER  REPAIR  OF  RADIO  EQUIPMENT 

S79S 

POWER  SUPPLY  HANDBOOK %  7  95 

PRACTICAL  ANTENNAS  FOR  THE  RADIO 

AMATEUR. .,.„ „ ...t  9.95 

PROPAGATION  WIZARD  S  HANDBOOK 

i  i  +  i-l  I  y^m  ■  Pf  l-llt'l  ■•■*■*#  »*-P"M-**'^  »•■■■**■  ■  I  ■  ■  ■  !■  ■  ■■!  ■  ■  ■  ■■  ■  BB  ■  ■  Bq.a  Ban  J*        "■*  ^  "J 

QSLCARDS— STYLE  W— 250 S  &.95 

QSL  CAHDS-STVLE  W-500... $13,95 

QSL  CARDS— STYLE  X-^250 .......$  S  95 

QSL  CARDS-STYLE  X-500...„...,.„$  13.95 

OSL  CARDS-STYLE  Y— 250 ,.„..,?  a.95 

OSL  CARDS-STYLE  Y—5Q0 .$13.96 

RF  4  DIGITAL  TEST  EaUIPMENT„...,4  5.95 

RTTY  HANDBOOK—.. ^....^»„ J  5.95 

RTL  COOKBOOK— ,.. .--J  6-50 

SHELF  BOX— I .„_«.«,«*  Zm 

SHELF  BOXES— 2-7„_, Jl.50eacfi 

SHELF  BOXES— 6  AND  UP $125  each 

5SB1>I£ MISUNDERSTOOD MODE.S  5.50 

SSTV  TAPE ......t  5.95 

STUDY  GUIDE— ADV.  CLASS....,., $  6.95 


Calalog  i  Item  Price 

SGlOaO       STUDY  GUIDE-EXTRA  CLASS..„,„..i  595 
SG7356       STUDY  GUIDE— GENERAL  CLASS.,.S  b35 

SG7357      STUDY  GUIDE— NOVICE  CLASS ..$  4.95 

LB73fii       TEST  EQUIP  UB  VI  -COMPONENT 

TESTERS .^.^^^.^^.^ *.--^..S  4.9& 

LB73eO       TEST  EQUIP  UB  V2-AUDI0  TESTERS 

*_. , »...........,^, ■.,...$  4.95 

LB7361       TEST EQUIPLI6V3-RADIO EQUIP, J  4,96 
LQ7362      TEST  EQUIP  LIB  Vi-^IC TEST  E0«... J  4.95 

BK734a       TOOLS  *  TECHNtQUES..«„«™,. ..%  4.95 

8K1063       TTL COOKBOOK. ...„..,, ..„„.„...., ....$  9.50 

BK1064       TVT  COOKBOOK......... $  9.95 

BK7382       UNDERSTANDING  &  PROGRAMMING 

MICROCOMPUTERS................ ..S10.95 

BKtOeS       VERTICAL  BEAM  A  TRIANGLE  ANTNS 

BK736B       VHF  ANTENNA  HANDBOOK „....$  5.95 

BK7370      WEATHER  SATELLITE  HANDBOOK'S  4.95 
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DOUBLE  YOUR  PLEASURE 


Versatility  Plus  . . . 

Work  Both  2  and  %  Meters 
With  Yaesu's  New  FT-720R 


The  FT-720R  series  is  a  compact  VHF/UHF  mobile  transceiver  that  harnesses  the  incredible  power 
of  the  microprocessor  to  bring  you  top-operating  flexibility.  Start  with  the  FT-720R  Control  Head,  then 
add  either  the  1 0  watt  FT-720RU  440  MHz  or  25  watt  FT-720RVH  2  meter  RF  Deck.  You  can  clamp 
the  Control  and  RF  Deck  together  or  use  an  optional  remote  cable  to  hide  the  RF  Deck. 

The  best  news  is  still  to  come!  By  using  the  optional  S-72  Switching  Box  and  two  remote  cables,  you 
can  use  a  single  Control  Head  for  operation  with  both  the  440  MHz  and  2  meter  decks,  giving  you  a 
high-performance  two  band  FM  station  for  your  car  or  home.  Compare  the  features  below,  then  ask 
your  dealer  for  a  demonstration  of  the  fabulous  FT-720R  series.  .  .  another  winner  from  the 
performance  leader .  .  .  Yaesu, 


Four  simplex/repeater  memory  channels , 
plus  receive-only  memory  channel. 
Scanning  controls  on  microphone  with 
search  for  busy  or  clear  channeL 
Optional  32  tone  CTCSS  module  for 
accessing  private  repeaters- 
Colorful,  easy-to-read  LED  power 
output/S  meter. 
Built-in  1 800  Hz  tone  generator 


Priority  channel  with  search-back  feature. 

Pause  feature  that  holds,  then  restarts  scan, 

on  busy  or  clear  channels. 

Digital  display  of  last  four  digits  of  operating 

frequency. 

Single  Control  Head  may  be  used  for  operation 

on  both  440  MHz  and  2  meters  via  optional 

switching  box  and  remote  cables. 

Extremely  compact  size,  light  weight. 


FT-720RVH 


Specifications 


FT-720RU 


144,00-1 47.99  MHz 

1 0  kHz 

25  watts 

.32uVfor20dB 

quieting 

±6kHz(— 6dB) 

±  1 2  kHz  (—60  dB) 


Frequency  Coverage 

Synthesizer  Steps 

Power  Output 

Sensitivity 

Selectivity 


440.00-449.975  MHz 
25  kHz 
1 0  watts 
0.5uVfor20dB 

quieting 

±  1 2  kHz  (— 6dB) 

±24kHz(— 60dB) 


Price  And  Sp^csficaiions  Subject  To 
Change  Wjthout  No! ice  Of  OtJiigaEjon 


V/^g 
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Tho  radio, 


YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way,  Paramount,  CA  90723  •  (213)  6334007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,  98 12  Princeton-Glendale  Rd.,  Cincinnati, OH  45246 


0' 


Now  most  Amateurs  car>- afford  a  high- 
performance  SSB/CW  transceiver  with  every 
conceivable  operating  feature  built  in  for  160 
through  10  meters  (including  the  three  new 
bands).  TheTS-830S  combines  a  high  dynamic 
range  with  variable  bandwidth  tuning  (VBT),  IF 
shift,  and  an  IF  notch  filter,  as  well  as  very  sharp 
filters  in  the  455-kHz  second  IF  Its  optional 
VFO-230  remote  digital  VFO  provides  five 
memories. 
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TS-8308 
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Ask  your  Authorized  Kenwood  Deafer  about  the  many 
operating  features  offered  by  the  TS-830S,..at  a  very 
reasonable  pricei 

NOTE:  Price,  specifications  subject  to  change  without 
notice  and  obligation. 
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KEIMWOOD 

. .  .pacesetter  m  amateur  radio 

TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON.  CA  90220 


